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Six Spindle Boring, Drilling and 
Facing Machine. 





The accompanying illustration is of a 
machine which was originally designed and 
built for one of our prominent harvesting 
machinery builders for boring and: facing 
bearings in the frame of 
a mower, six bearings 
being finished simul- 
taneously. Instead, how- 
ever, of making the ma- 
chine for one frame or 
set of conditions only it 
was so designed and built 
as to adapt it to a very 
considerable range of 
work in which holes are 
to be bored in line with 
or at right angles to one 
another, thus adapting it 
not only to different styles 
of mower frames, but for 
other work as well. 

As will be perceived, 
the bed is in the form of 
a cross, and carries upon 
each of its four arms a 
carriage. All these car- 
riages can be moved by 
hand the same as a lathe 
carriage, and have also 
automatic feeds. At the center of the bed 
or at the intersection of the four arms of 
the cross, the work is secured upon a 
platen, to which it is lifted preferably by 
an air or other hoist, though when not too 
heavy to be readily handled it can be put 
in place and removed by hand. 

Two of the spindles are adjustable lat- 
erally, and all of them can readily be made 
so if circumstances require it. 

The plan adopted in this instance was to 
arrange for clamping the work uniformly 
and then place around it doweled brackets 
which support bushings and facing tools ; 
the latter being 
driven by 
clutch collars 
fastened to the 
bars. 

The princi- 
pal dimensions 
ofthe machine, 
asshown,areas 7% 
follows: Ex- 
treme length 
of bed over 
all, 16 feet 9 
inches; length 
of bed the 
shorter way, or 
of the ‘‘ side 
beds,” 12 feet 
9 inches ; feed 
of main heads 
25 inches; feed 
of side heads 18 
inches. There 
are two tables 
for holding work, one of these being 2 
feet x 4 feet 6 inches, the other 1 foot 
9 inches x 2 feet. It can be geared to 
suitable speeds for holes varying from 
4 inch to 2} inches and to face 4 inches 
diameter. Its weight is about 9,000 pounds, 


and it is made by the Hendey Machine Co., 
Torrington, Conn. 





Fig. 1. 


A Street-car Fare Register. 





We present on this page illustrations of 


a new street-car fare register, in the design- 
ing of which especial attention has been 
paid to simplicity and to reducing the 
number of parts as much as possible con- 


sistently with the functions to be per- 
formed. 

To those familiar with most of the de- 
vices of this kind, Fig. 1 will give the im- 
pression that behind the large gear shown 
must be the usual collection of gears, ratchet 
wheels, pawls, springs, etc., while the fact 
is there are none of these except the single 
plece shown in Fig. 2, and the spring wire 
which lies across it. 

The drawing up of this bar when the 
operator pulls the cord actuates the en- 
tire mechanism and produces the 
following results: 
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Fig. 2 


geared with a smaller one which has 10 
teeth, and which lies behind the small cyl- 
inder shown in the lower right hand part of 
Fig. 1. 


This small gear is always in mesh with 


the large one, and it is evident that any mo- 
tion imparted to the large gear must be 





absolutely transferred to the smaller—so 
when the large gear is turned one tooth the 
smaller also rotates one tooth, and when the 
large gear has turned one revolution the 

small one will have turned ten revolutions. 
The small gear carries a disk on the 
periphery of which are the numerals 1 to 10, 
and this disk imparts motion at each revolu- 
tion to a record disk, which, in turn, ad- 
vances a third at each turn, which results in 
recording, consecutively and continually, 
the number of times the bell is rung, or the 

large gear is rotated one tooth. 

This register or record cannot be 


A STREET CAR FARE REGISTER. 


The pawl shown at the bottom of the 
bar, Fig. 2, and attached thereto, engages a 
tooth in the large gear wheel, and causes it 
to rotate one tooth. In doing this the bell 
hammer is made to rise, and is then released, 
and the spring of the hammer arm causes it 
to strike the bell or gong. 

The large gear, which has 100 teeth, is 


changed without destroying the machine 
or taking it apart. This register is read by 
the starter while standing in the doorway 
and looking at the edge of the register. 
The face of the machine as seen in Fig. 3 
shows that 100 fares can be tallied on it. If 
more than 100 fares are collected a small 
dial shown in Fig. 1 to the right will 








indicate how many hundreds have been ~ 
passed. 

It is, of course, more convenient to return 
the pointer to 0 when a new trip is started, 
and, to do this, the small knob, shown near 
the center in Fig. 3, is pressed in, and the dial 
is then free to rotate and the pointer carried 
by itis brought back to 0. 

But it must be remem- 
bered that this does not 
affect the consecutive reg- 
ister, and if, while the 
dial is free, the bell is 
rung for a fare, the con- 
secutive register will tally. 

There are many inter- 
esting points about this 
very simple register, 
which those who are 
interested in street cars 
will find worth investiga- 
tion. It is an invention 
which has been developed 
and perfected by Wm. D. 
Forbes, M. E., of 1800 
Hudson street, Hoboken, 
N. J., and is manufactured 
by The Columbia Cash 
Register Co., at the same 
address. 
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Every once in a while 

some one gets waked up to the overcrowding 
of street cars in our large cities, and dire 
threats are made of what will be done in the 
way of preventing it. Then after a little 
there is quiet and the overcrowding goes on 
as usual. In fact, it neverstops. The street 
car companies make money by the over- 
crowding process and do not care any more 
for the howling of the people than they do 
for a west wind. Men and women after a 
hard day’s work clinging to straps for miles 
are not getting what they pay for, but 
it is the way to run a railway to make 
money, and it goes that all the falking in 
the world will 
not remedy 
matters even 
just a little. 
Nothing short 
of a rigid law, 
as in European 
countries, de- 
fining thenum- 
bers of passen- 
gers that may 
be carried ina 
car, will work 
any change. 

~ And, after all, 
the people 
themselves 
would very 
likely be the 
first to com- 
plain at such 
a law. One 
has only to ob- 
serve the rush 
that will be made to overcrowd a car on a line 
when another car will start in a couple of 
minutes, to believe this. The proverbial 
hurry of Americans is at the bottom of the 
whole matter. The railway companies are 
simply taking advantage of a national trait. 
This matter of hurry crops out ina choice of 
means of conveyance. Given moderate 
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speed and comparative safety as against 
high speed and danger and the former isn’t 
in it as it were. 

———->- 


Caleulating Weights for Estimates—IIL. 





By J. Horner. 

I propose now to take castings of various 
and of good typical forms, and without 
going through the actual calculations, 
which would only be a repetition of what 
I have already done, show how they may be 
suitably divided up and averaged for pur- 
poses of calculation, when buta fair approx- 
imation to absolute accuracy is required. 

Fig. 7 shows a friction brake wheel. The 
size is immaterial in the present connection, 
the matter for consideration being the 

_ method of dividing it up for purposes of cal- 
culation. The rim A is taken as a ring un- 
rolled into a rectangular strip of metal, 
equal in length to the circumference, of 
width a and thickness 4. The sides of the 
brake wheel comprise outside flanges, inter- 
nal rims, arms and boss. These need not be 
divided. Instead of taking annular rings 
of width c, and arms of width d, I should 
take a disk of diameter B, and simply de- 
duct the openings ¢ from it. But I should 
not reckon these openings as triangular, be- 
cause that would involve some little calcu- 
lation. I should strike a circle, ¢ ¢, having 
an area very approximately equal to that of 
the triangular opening (the eye alone judg- 
ing of the amount of approximation re- 
quired), and deduct the area of four such 
circles, obtained from a table, from the area 
of the disk, of diameter 2. There would, 
of course, be two such disks in the brake 
wheel. In the matter of bosses it is by no 
means usual in approximate calculations 
to take the mean diameter of the annulus of 
metal in the boss, and thence deduce the 
circumference. It is easier and usually 
sufficiently accurate to take the boss as a 
solid lump and omit the cored hole in the 
calculation. The amount of metal taken 
out by the hole does not amount to much, 
and usually something else, as the small 
hollows or fillets in the pattern, can be set 
off against it. So that taking the boss as 
solid without a cored hole, nothing then 
need be added for the fillets. For the bosses 
then I should take a solid disk of diameter /, 
and of thickness equal to the added thick- 
nesses of the four thin bosses, two outside 
the plates and two inside. The ribs g and 
h are merely plain strips of definite length, 
width and thickness, and are so taken. 

Fig. 8 is a bevel pinion, cast with a fric- 
tion cone, as used in the hoisting gear of 
some cranes. I should divide this out as 
indicated by the shaded sections A, B, C, D, 
judging by the eye of the averaging of 
metal. A includes thecone, B takes in the 
narrow ring of metal which unites the cone 
to the wheel, and is brought for convenience 
into a ring of rectangular section. C aver- 
ages a portion of the teeth in the annulus of 
metal round the shaft hole, taking due ac- 
count of the clearances or teeth spaces, ) 
averages the rest of the teeth, also taking 
account of the teeth spaces. 

The weight of a bracket like Fig. 9 might 
be obtained in the following way: If it 
were necessary to obtain the weight exactly 
the plate A, of thickness a, would have to 
be divided into suitable triangles and one 
rectangle, as indicated by the dotted lines, 
and figuring 1, 2, 3, 4,5. This would take 
some time, so for most purposes, a rectangle 
might be averaged of mean length / and 
mean width c. Strictly, this area of the 
plate should be reckoned as inside the foot 
Band the ribs C and D, but I should take 
the outside dimensions and still take the 
foot and rib at their full width, that is with- 
out making any deduction for the thickness 
a of the plate. This will make an allowance 
for the fillets. 

The foot Bis a plain rectangle of length 
d, and width e, and thickness /. The rib ( 
is taken of length g, of mean width , and 
of thickness 7. The rib D is taken of length 
j, of mean width &, and of thickness 7, mak- 
ing no deduction in either case for the thick- 
ness « of the plate A. 
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The bearing H may be safely taken asa 
ring of metal, outlined in elevation, of 
thickness m, the slight excess of metal 
compensating for sundry odd corners and 
angles not taken account of otherwise. 

A crank like Fig. 10 can be averaged as 
follows: 

Two bosses, A and B, of diameter a, and 
depth J, which may be considered either as 
solid disks, or as rings. The web C of 
mean length c, and mean width d, and 
thickness ¢, and a rib D, of length /, and 
mean width g, and thickness /, completing 
the crank. A crank disk like Fig. 11 can 
be conveniently divided as follows : 

The plated portion A can be taken asa 
plain disk, of diameter a, and thickness 0. 
The flange, or ring B, is taken as a ring of 
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cast round the internal angles of the disk, 
which would be about correct. 

In the double bracket, Fig. 12, there is 
the base A, of length a, width 4, and thick- 
ness c. The vertical plates B B may be 
taken as triangular pieces, as indicated by 
the prolongation of the slant edges, and 
deduction made on account of the portion 
of the triangle shown prolonged. But I 
should take the mean width d, and so form 
a rectangle of width d, and length ¢, and 
thickness /, and so simplify the calculation. 
The ribs C would be taken of length g, and 
width A, and thickness 7. The bosses D 
would be reckoned as solid disks, of thick- 
ness j, minus thickness /, and the holes 
would be set off against fillets in the 
casting. 

Figs. 13 and 14 show a center cross, which 
was used for a special type of revolving 
crane, upon which the whole superstructure 
of the crane swiveled. I will show how the 
casting is conveniently divided for getting 
at the weights. Fig. 13 is a half plan view 








- of the casting, and Fig. 14 comprises on the 





Fig. 11 


Section x x 
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mean diameter c, of depth d, and thickness 
e. The portion C, which forms the counter- 
balance, can be averaged as a half circle, of 
diameter f, and thickness 7. The half boss 
h is then not reckoned, but is supposed to 
be turned over to fill up the spaces 7 7, to 
complete the half circle C. The boss D 
may be averaged as a rectangular block, as 
shown dotted. ‘The bosses / and /' may be 
taken as rings of metal, or as solid disks, 
according to the amount of accuracy re- 
quired. The holes for the crank and pin, 


j and k, may be deducted; for ordinary 


purposes it may be considered that they 
will about compensate for the radii or fillets 


right-hand side a half elevation, and on the 
left hand side a half section. 

The four plated portions A of the arms 
of the cross are averaged of mean length a, 
mean breadth }, and thickness @. Two 
small triangular pieces reckoned {in as metal 
at the extreme ends of the cross, about com- 
pensate for two pieces of metal omitted at 
the ends next the boss. Triangular pieces 
of metal d ande complete a foot at each 
extreme end of the arms. The areas of 
these may be obtained by the usual rule for 
estimating the areas of triangles, that is: 
Multiply the base f of the triangle d (right- 
hand side of figure) by the height g, and 





Ocroser 18, 1894 


take half the product. And similarly the 
base ¢ of the triangle ¢, into its heicht 
g. As there are 4 feet, averaging the tria; 
gies into half the number of rectangles (jc! 
hand side of figure) 2 and 7 would form two 
sides of a rectangle. Similarly j and 
would form two sides of a smaller rectan, 
To obtain the areas of these, the length anq 
breadth of the two sides would have to je 
multiplied together. So too the curved por. 
tions 7, 7 would be treated either as triang!es 
of length m, and height n, or else ag 
rectangles, having sides equal in length t 

The eight vertical ribs B are measured of 
length p, of mean width g, and of thickness 
r. There are eight triangular brackets (’ 
abutting against these ribs, and these miy 
be measured as triangles, or as rectang!|: 
The body of the center pin boss D is taken 
as a cylinder of mean diameter S, of leng: i 
t, and of thickness vw. There is a shoulder 
or ring #, similarly averaged. There is 
also an internal annulus or ring of metal 
at each end of the pin, of mean diameter 
and thickness w, and these complete t 
dividing of the casting. 

Fig. 15 (page 5) illustrates a center casting 
for a large revolving crane. It pivots around 
the center pin of the square base last illus- 
trated, and carries the main girders upon 
which the entire superstructure of the crane 
isborne. The views comprise a plan, and end 
view, and a half elevation, and part section, 
the latter along the line z—z. The dimen- 
sions are conveniently averaged as follows 

The main plate or web A can be averaged 
as a rectangle, of length a, width 2, and 
thicknessc. The top plate can be averaged 
into one plain rectangle, or as follows: 

Take the area of a circle B, of diameter 
d; two rectangles C CO, of length e, and 
width /, and two other rectangles D, D, of 
length g, and width h, which is averaged to 
include the portions ¢ and j. B, C, Dare 
each of the same thickness, K. 

The bottom plate may be divided up into 
two portions. First, is acircle of diam 
eter 7, equal tod above, but the area of the 
central hole, of diameter m, must be de 
ducted from it. Then the two portions /’ 
F are each taken, of length n, and width o 
The radii p» and q¢ can be averaged as trian 
gles or rectangles. The thicknesses of Z, 
F, p,q, are equal to7. There are two ribs 
G, G. These are plain rectangles, of length 
S, width ¢, and thickness uv. The brackets 
H, H are taken as two triangles, or as one 
rectangle. Two brackets J, J against the 
main boss are taken of length », width » 
and thickness z. The small internal boss 
and ribs X are taken, the first as an annulus, 
the second as rectangles. The main boss / 
is taken as a cylinder of mean diameter ,, 
and length z, and thickness a a. 

There is a very great deal of rough aver 
aging done in the estimation of weights. 
Measurements of areas and of volumes have 
to be taken with great expedition, because 
the element of time presses so heavily. As 
a rule, all rules of mensuration which 
involve much calculation are passed by 
and figures are averaged into rectangles 
triangles and circles, or parts of circles 
For the areas in the first case two dimen 
sions only have to be multiplied together 
In the second the base and height, and half 
the product taken. In the third, a table 
would be consulted. The simplification of 
irregular figures is done by means of a 
scale, or a rule applied to the drawings, and 
in many cases the eye judges of the ap 
proximation done. In some of this aver 
aging of parts, it is an assistance when 
the drawings are made to scale, to cut out 
pieces of paper of the shape of one portion 
and turn them over upon another portion, 
which it is desired to average, and note 
and allow for any discrepancy that may 
exist. Some time may be saved in this 
way, and much practical accuracy secured. 
Rough pencil tracings may be made for the 
same purpose. 

——— be —--— — 


Mr. John McGavin, of Binghamton, N. Y., 
claims to have invented a method of propel 
ling vessels by compressed air, and expects 
to accomplish great things by its use. We 
have not yet heard of the result of a trial of it 
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The Corrosion of Tail Shafts in 
Steamers. 

One of the most common mishaps at sea is 
the breaking of a shaft, and remarkable 
ingenuity is often shown by the engineers 
int aking some sort of repair sufficient to 
epavle the boat to reach her destination. 
When the tail end shaft breaks the matter 
js particularly serious, as repairs are then 
usually out of question. The main cause of 
fracture at this spot is undoubtedly galvanic 
action between the brass liner and the iron 
sbaft, and the annexed engraving, repro- 
duced from a photograph, shows this very 
clearly. In Fig. 1 a somewhat early stage 
in the process of corrosion is exhibited. The 
piece of shafting shown was covered with 
a brass liner on the left, the right hand por- 
tion being exposed to sea water. After 
being used for two years only, it was found 
in the state exhibited, and had to be re- 
moved. The peculiar feature is the way in 
which the corrosion is localized, there being 
but little rust on the general body of the 
shaft between the liners. The most striking 
feature, and the one which makes this kind 
of corrosion especially dangerous, is the 
deep narrow groove, like a knife-cut almost, 
which has been eaten away round the 
shaft, substantlally reducing its effective 
diameter at this point. Another instance of 
this is shown in Fig. 3, which has been 
taken from a condemned 
shaft which was broken 
for further information. 
The groove in this case is 
about 1 inch deep, and ex- 
tends half-way round the 
shaft. The effect of a 
groove of this kind in 
weakening a shaft is known 
to be very serious, particu- 
larly in ordinary working. 
In the testing machine the 
reduction of strength is 
less marked, owing to the 
plasticity of the metal, but 
when the shaft is doing its 
daily work, all shock and 
bending action is concen- 
trated on the reduced sec- 
tion, fatiguing the metal, 
with the result that the 
shaft may go to pieces 
finally under quite a low 
nominal load. This is very 
clearly shown in Fig. 2, 
which represents a section 
of a shaft removed after 
six years’ service, and 
broken by dropping a ball 
on it. Externally, this 
shaft showed no worse signs 
of deterioration than Fig. 
1, but the corrosion was 
more general over the body 
of the shaft, as it had run 
longer, and this greater 
extent of rust somewhat 
masked the damage done 
on the section just behind 
the liner, On fracture, 
however, the only sound 
metal was the small light 
colored vertical strip visible 
in the engraving ; the whole 
of the rest of the section 
was fractured and discol 
ored. It was remarkable 
that in these conditions it 
was possible to lift the shaft 
out of the boat without it 
dropping to pieces, and yet 
it had been driving the 
propeller, and was not sus- 
pected of being anything 
like so bad. Of course, the 
whole of this deterioration 
was aot directly due to 
galvanic action, which was responsible 
in the first case only for cutting a narrow 
£roove round the shaft. The rest of the 
(damage was then done by the concentra- 
tion of the stresses due to shocks, bending, 
eic., on this reduced section, with the 
Well known results of gradual deterior- 

lon of the metal. This local corrosion 
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is not uncommon in iron when the latter 
forms part of a galvanic circuit. A 
familiar instance is the pitting of boilers. 
These pits are found to be filled with 
iron peroxide, which is electro positive 
to iron, and unless the last fragments of 
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completely excludes the water from the 
shaft. Under these conditions, corrosion, 


whether galvanic or otherwise, should be 
effectually prevented, and the life of such 
shafts materially prolonged.—Hngineering, 
London. 
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this peroxide are cleaned away from the pit, 
the corrosion will be renewed, but, as is 
well known, is localized in the pits, and 
does not extend over the body of the 
iron. 

We do not know if an attempt has yet 
been made to protect these tail shafts from 
this galvanic action by means of zinc, but, 
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Universal Milling Machine. 





We illustrate on this page a universal 
milling machine made by the Lodge & Davis 
Machine Tool Co., Cincinnati, Ohio. 

An adjustable overhanging arm is pro- 
vided and fits in clamp bearings over each 
spindle bearing, the uprights being inde- 
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if not, the experiment might be worth 
trying. 

Another device for the same purpose has 
been brought forward by Mr. Mudd, of the 
Central Engine Works, Hartlepool, who fits 
an elastic cover over the tail shaft, to which 
it is cemented. This cover overlaps the 
liners at each end by five or six inches, and 





pendently tied together, as shown. The 
spindle is of crucible steel, is hollow and 
runs in phosphor-bronze boxes adjustable 
for wear. The end of the spindle is threaded 
to take the same chuck that fits also the 
spiral head spindle. 

The table has three T-slots running its 
entire length, and around it an oil channel 
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is formed which catches all ofl and conducts 
it to a drainage tube and suitable vessel 
which can be attached to it. 

The foot stock center is adjustable verti- 
cally for taper work, and the spiral head has 
the usual adjustments above and below the 
center line. It is made as compact as pos- 
sible and is provided with plates for indexing 
up to 360 teeth. Gears are provided for 
cutting spirals from 1.5 inches to 66 inches 
pitch. 

The table is fed automatically in either 
direction at 12 different rates relative to 
spindle revolution, ranging from .007 inch 
to 1 inch, and the feed is reversed by turn- 
ing the knob seen at the left of the knee. 
It is automatically stopped by the stud, 
which is adjustable in the T slot, and oper- 
ates in elther direction. The lower feed 
cone {supon a swiveling yoke, which per- 
mits it to be adjusted to secure proper ten- 
sion on both feed belts. The table can also 
be moved by hand either from the left hand 
end or frem the front of the knee, and it has 
a quick return motion. The handle by 
which the feed is thrown, and by which it 
may also be thrown out if desired, is at the 
right of the knee. 

All traversing screws are provided with 
micrometer graduations, and the dial plates 
are adjustable, and are held in place by 
Knurled nuts, which are readily loosened 
or tightened by the fingers. Taper gibs are 
provided for all sliding sur- 
faces. The machine is pro- 
vided with all the parts and 
attachments shown in the 
engraving. 

: <a : 
The Efficiency of Centrif- 
ugal Pumps. 





The results of some 
experiments on the effi- 
ciency of centrifugal pumps 
recently made on the Conti- 
nent have been published, 
and are of interest as in- 
dicating how frequently the 
conclusions arrived at theo- 
retically require modifying 
in practice. The design of 
the pump was such tbat the 
discharge through the 
wheel casing was taken 
through a narrow orifice 
extending around the en- 
tire circumference of the 
casing. This orifice grad- 
ually widened outward to 
allow the water to arrive 
without shock in a spiral 
collector surrounding the 
pump and leading into the 
discharge pipe. The width 
of the orifice was such as 
to give the required flow 
at the velocity due to the 
head against the pump, 
with an allowance of 0.6 
for contraction. The maxi- 
mum mechanical efficiency 
of the pump was found 
to be only 58 per cent., and 
occurred only with the 
greatest flow—about 54 
gallons. The maximum 
efficiency for any given 
rate of delivery occurred 
when the lift was between 
50 and 60 feet. Another 
pump was constructed after 
these trials, in which the 
form of the blades and of 
the casing was altered from 
that first adopted, and 
with this pumpan efficiency 
of 65 per cent. was obtained 
with a discharge of 6.6 
gallons under a head of 
65.6 feet, and an efficiency of 68 per cent., 
with a discharge of 78 gallons under a 
head of 328 feet.—T7he Mechanical World. 

——_+>e—__— 

F. L. O. Wadsworth, the author of the 
paper on ‘‘Manufacture of Accurate Straight- 
Edges,” whose address we gave in our issue 
of- September 6th, as The International 
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Bureau of Weights and Measures, writes us 
that his address is now The University of 
Chicago, Chicago, Ill. This announcement 
we make for the convenience of those who 
may wish to communicate with Mr. Wads- 
worth in relation to the pamphlet which we 
mentioned. 


Machine Shop Milling Practice—XIII. 
By Horace L, ARNOLD. 


In the month of February, 1894, the 
Brown & Sharpe Co. instituted a series of 
experiments intended to determine the ques- 
tion, whether the mill should run against 
the feed of the work, old style, or with the 
feed of the work, new style, or ‘‘on” or 
‘‘off” the work, as the two methods are 
designated in the B. & S. shops; ‘‘on” 
meaning the direction of revolution which 
causes the mill teeth to strike on the top sur- 
face or ‘‘ scale” of cast-iron work in process 
of being milled, or the ‘‘ new” way ; while 
milling ‘‘off” means revolving the bottom 
of the mill against the feed, so that the cut 
begins in the clean, newly cut surface of 
the work and cuts by breaking through the 
scale on the untouched surface, which is 
the old style. As has been previously fully 
discussed in the AMERICAN MACHINIST, the 
“old,” or ‘‘ off” way, commences the chip 
on nothing and ends the chip at its greatest 
thickness, while the ‘‘new,” or ‘‘on” way, 
begins the chip at the greatest chip thick- 
ness and ends it on nothing. 

The machine selected for this ‘‘off” and 
‘‘on” trial was the No. 5 plain milling 
machine (old No. 8), the heaviest of the 
pillar and knee machines made by the B. & 
8. Co. This machine weighs about 5,500 
pounds, stands in 115x69 inches, has a 44- 
inch belt on a 13-inch pulley, and is back- 
geared, which gives a very strong spindle 
drive, spur geared throughout, same as were 
the Pratt & Whitney machines, on which 
the ‘‘on” feed showed to great advantage 
over the old ‘‘ off” method. The table of 
this machine, shown in Fig. 72, hasa longi- 
tudinal feed of 48 inches, traverse move- 
ment 93 inches, and vertical action to 194 
inches below center of spindle. As will be 
seen from the engraving, the overhead arm 
is heavy, the out board arm support is sub- 
stantial, and all the mill arbor support pos- 
sible with the pillar and knee form of 
machine is obtained. 

This No. 5 machine has given extremely 
good results where substituted for planers. 
In the Thorne typesetting machine shop, 
May, 1894, with 2 mills, each 5 inches long, 
44 inches diameter, 15 teeth, radial face, 
spiral 2 inches in 12 inches, teeth cut away 
at intervals, as shown in Fig. 71, issue of 
August 30th, the following results were ob- 
tained in regular work : 


Revolutions of cutter, 42. 

Surface speed, 50 feet per minute (nearly). 
Fastest feed, 94 inches per minute. 
Number teeth per minute, 630. 


Feed per tooth, 0.015 = 1} inch. 
100 


In annealed cast-iron: 


Average feed, 83 inches per minute. 

Average per tooth feed, 0.014 
(nearly). 

In unannealed cast-iron: 

Average feed, 6 inches per minute. 

Average feed per tooth, 0.0095 inch. 

The anneal was not stated ; probably the 
work was packed either in hematite or in 
cast iron chips. 

In annealed cast-iron stock mills cut 
(average per tooth chip 0.014 inch greatest 
thickness, surface speed 50 feet per minute, 
cut dry) 1,550 inches without grinding. 
This gives 3 hours run, at the end of which 
the mills were, seemingly, in same condition 
as at the end of first hour. This work was 
finished with 1 cut, some of it, and some 
with 2 cuts. 

The limit of variation for the work was 
same as limit for same work done by planers; 
for one cut only, limit of variation from a 
perfect plane ;}, inch, with 3 points on test 
plate = actual limit of variation from plane 
ata inch. 


inch 
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Where work was finished with 2 cuts the 
limit of variation from a plane was zo%55 
inch, with 3 points on test plate = x55 
actual variation, or, in other words, the 
depth of grinder cut needed to bring this 
work flat would be 0 0 inch to 0.001 inch. 

The unannealed work was in the form of 
plates 19 inches long, 7% inches wide by 
8 inch thick. The annealed work was 16 
inches long, 94 inches wide by 1} inches 
thick. Work was a// within the limit; much 
of it was nearly perfect, and the limit of 
imperfection was smaller with the milling 
machine than with the planer, and the plan- 
ing at the Thorne shops is of a very superior 
order. 

It will be noted that these plates, 73x19 
inches, and 9$x16 inches, were surfaced in 
about two minutes each. This amazing 
speed will give those who are accustomed 
to the use of the planer only some idea of 
the advantages of milling under favorable 
conditions, and will prepare the reader for 
the statement made by the Thorne Co., that 
the milling machine could do as much work 
in 24 minutes as the planer could do in 40 
minutes, or that the ¢ime cost was as 16 to1 
in favor of milling over planing. 

From the foregoing it will be seen that 
the Brown & Sharpe Co. had the best of 
grounds for their belfef that the No. 5 had 
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arbors, and all the test cuts were made 
with the supporting arm 12 inches from the 
spindle nose, thus giving all possible sup- 
port to the mills The test cuts were made 
as follows: There were two cutters, say ‘‘A” 
and “‘B,” of each diameter; a test bar of 
pickled unannealed cast-iron being clamped 
to the milling machine tab'e, the cutter ‘‘A” 
was used to make one cut the length of the 
test bar, 86 inches, the teeth of the cutter 
running ‘‘on” to the work or with the feed; 
then the test bar was turned a quarter way, 
clamped, and the next side cut with the 
other mill, ‘‘B,” running ‘‘on” the work, or 
with the feed of work; next the condition 
of the mills was carefully noted, and both 
mills were taken to the grinding machine 
and made perfectly sharp; then the bar was 
again turned one quarter way, clamped 
down and mill ‘‘A” used to surface this 
third side with the mill running ‘‘off” the 
work against the feed, the old way, so 
that the scale was broken from below, not 
cut from above; finally the bar was once 
more turned and clamped and cutter ‘‘B” 
was used to make an “‘off” old style cut 
against the feed. Thus each test bar had 
two sides finished with each mill A and B, 
and each mill cut one side running with the 
feed of the table, and one side running 
against the feed of the table, thus making it 
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ample strength and stiffness to give a de- 
cisive test of the respective merits of ‘‘ on” 
and ‘‘off” milling. With the No. 5 machine 
the following tools were used in making the 
test : 

1 mill arbor, 2 inches diameter, with 
collars 24 inches diameter. 

Several mill arbors (same being destroyed 
in the test) 14 inches diameter, with collars 
2 inches diameter. 

These arbors all had the same shank in 
driving spindle, taper 4 inch to the foot, 
14 inches diameter at large end, and 6 
inches long. 

2 cutters (or mills) 6 inches face by 43 
inches diameter. 

2 cutters (or mills) 6 inches face by 3 
inches diameter. 

Number teeth in mills, 15. 

Number revolutions per minute, 42 in all 
test cuts. 

Surface speed of 4$-inch mills, 50 feet per 
minute (nearly). 

Surface speed of small mills, 33 feet per 
minute (nearly). 

The stock on which the mills were tested 
was unannealed cast iron, pickled down to 
perfectly clean iron, every trace of sand re- 
moved, in bars about 36 inches long by 6 
inches square, cast with a core 3 inches 
square through the whole length. These 
figures for dimensions of stock bars are 
given from memory, and may not be exact. 
The hollow square section made the bars 
sound and easy to clamp down on the table. 

All of the cutters were splined on their 


certain that no accidental variation of either 
stock or tools could affect the inferences 
drawn from the action of the cutter in any 
one cut, or the condition of a cutter at the 
conclusion of surfacing any one side of a 
test piece. In point of fact, this test showed 
that this precaution of checking the per- 
formance of one mill by that of its mate was 
a superfluous refinement of distrust, as both 
mills constantly told the same story. In 
every cut made the new way the cutter 
was very perceptibly dulled; the edges 
of the teeth showed a distinct line, and 
gave evidence of hard service generally 
at the end of a cut 30 inches long; so great 
was the seeming advantage of milling un- 


Fig. 73 


der, ‘‘off,” or against the feed, old way, that 
24 30 inch cuts milling ‘‘off” did not seem 
to injure the cutter nearly so much as one 
single cut milled ‘‘on”’ the new way. Every 
care was given to this test; the cuts were 
all + inch deep except in one case where the 
machine was forced to the limit of its driv- 
ing power with a quick feed, and stopped 
with a depth of cut of } inch feeding ‘‘on,” 
the new way, as against }} inch depth of 
cut, same everything, feeding the o/d way, 
this test showing an effectiveness of 11 with 
old way against 8 with the new way ot feed- 
ing. Ina test for the endurance of the ar- 
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bors the machine was not able to distort 
either arbor when feeding ‘‘off” the olq 
way, but was able toand did twist and ruip 
the 14-inch arbor when feeding ‘‘on,” or the 
new way. The quality of the work wag 
about the same with feed in either direction 

The revolution marks were 6 to the inch, 
which, at 42 revolutions per minute, would 
give a feed in these tests of 7 inches per 
minute with mills 44 inches diameter, 15 
teeth; the surface speed was 50 feet per 
minute, and the cut per tooth ;)}5 inch, 
or just over ;3, inch. 

From this test, which certainly appear: in 
every way thoroughly practical and fair, ‘he 
Brown & Sharpe Co. have decided, as ‘he 
conductor of this test put it in words, tat 
it is better ‘‘with the Brown & Sharpe »1- 
chines” to mill the old way against the fe. d, 
Why this test should have shown resi: its 
precisely and beyond reconciliation opposed 
to the conclusions drawn by the Pratt & 
Whitney experts from constant use of mi)! 
ing machine feeds in doth directions, is mire 
than I can tell. On the face of affairs it 
would seem that any decision sustained vy 
the practice of either firm of milling machine 
makers should be accepted as established, 
It does not seem possible that the pillar and 
knee form of machine affords a so-grea‘|ly 
different support to the mill at work from 
that given by the bed and head and tail- 
stock plan of construction, as to make the 
results obtained from one machine contra- 
dict the results obtained from the other. 
The contradiction is present, however, and 
I know of no tribunal except that final one 
of survival through a long period of use 
which will conclusively decide the ques. 
tion. 

The teeth of the mills with which this 
test was made were notched, as shown in 
Fig. 71, before referred to. This tooth is 
cut as follows: First, the teeth are cut 
with radial faces, spiral, inclined 2 inches 
in 12 inches; next the mill, 44 inches diam- 
eter with 15 teeth, was put on an arbor, 
and the notches were cut in the teeth 4 of 
an inch deep with a tool 4! inch wide, in 
the lathe, in a triple spiral 6-inch pitch. 

La a 
Compressed Air for Cleaning Carpets. 
By Frank RICHARDS, 

Among the many successful and estab 
lished applications of compressed air it is a 
rather striking fact that the success and 
value of so many of them are each depend 
ent upon some different property of the air 
or upon some peculiar facility of applying 
it to the special purpose possessed by no 
other means. I have lately cited elsewhere 
in the AMERICAN Macuinist the reliability 
and the constant and unfailing readiness for 
duty that leads to the adoption of com 
pressed air for operating switches and sig 
nals and crossing gates upon our railroads, 
also for train brakes, for automatic sprink 
lers for extinguishing incipient fires in large 
buildings, for general hoisting and all kinds 
of intermittent service in extensive anid 
enterprising industrial establishments. 

The application of compressed air to th 
cleaning of carpets is a line of servic« 
widely different from that cited above, and 
of course, is dependent for its success upon 
other and different properties. The peculi 
arity of compressed air which adapts it so 
completely to the special duty of cleaning 
carpets we may characterize as its ability 
‘to get there.” Everybody knows all about, 
and too much about, the old way of ‘‘ clean 
ing” carpets. Although it has prevailed so 
long, and prevailed so universally, it is still, 
when we come to think of it, a curious illus 
tration of how not to doathing. The old 
system attacks the carpet instead of attack- 
ing the dirt. And how the poor carpets 
have suffered. When the carpets are cleaned 
by hand, how unmercifully they are beaten 
and shaken and abused and mutilated, and 
when the work is done, how does the exact- 
ing housewife still and rightfully complain 
that the carpets are not clean. And then in 
establishments that make a business of 
cleaning carpets we find the same antiquated 
practice still prevalent. We find them 
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equipped with elaborate systems of machin- 
ery, oll designed upon the general principle 
of abusing the carpet as much as possible. 
Some have series of whips or beaters that 
successively attack the whole surface of the 
as it is passed under them by systems 


car ali 

of ; iers and aprons. In some establish- 
ments they use enormous drums or tumblers, 

10 or 12 feet in diameter, into which the 

carpet is thrown bodily and tossed about as 

long 1s may be considered safe without too 

serious injury to it. In connection with 


the carpet torturing apparatus, the mild 
and sentle zephyr from an exhaust fan is 
usua!ly employed to carry away the dust. 
Under the old system, even the exhaust fan 
does not get a chance at the carpet itself, 
but only takes the dirt after it may have 
been liberated by other devices. 

Quite recently I called upon a lady at her 


houseand I found nocarpet in her front room. 
She told me she had sent it to the carpet 
cleaners, and they had reported to her that 


the carpet had been ‘‘ accidentally ” injured, 
and so badly that they were not willing to 
allow her even to see it, but authorized her 
to go to the store and pick out a new carpet, 
which the carpet beating company would 
pay for. Here, evidently, in adjusting the 
compromise between carpet and dirt, the 
carpet got the worst of it. 

Now, when you put compressed air at 
this work, its ability ‘‘to get there” enables 
itto ‘‘go for” the dirt instead of for the 
carpet. When the old system has done its 
best—by doing its worst—upon the carpet, 
and confesses its inability to get any more 
dirt out of it, compressed air will still find 
dirt in it, and get that dirt out of it, and 
only then will the carpet be clean. Com- 
pressed air for this purpose is clearly com- 
mon sense. The air does the work not by 
any /ocus pocus, but by the actual applica- 
tion of power just where itis required. The 
power is applied directly to the dirt and it 
has to ‘‘ git up and git.” The air as most 
successfully applied to carpet cleaning is 
used at a considerable pressure, usually 
from 60 to 100 pounds by the gauge, and 
when we remember, as I have more than 
once mentioned in the AMERICAN Macuin- 
ist, that a ,j;-inch hole freely discharging 
from 80 pounds pressure has 1 horse power 
behind it, we have the kick of the horse 
pretty well concentrated, and when this 
pungent jet of air permeates the fibers of the 
carpet it carries great power with it, and 
the power is actually and directly applied 
to the expulsion of the dirt. In beating a 
carpet we may easily believe that some of 
the more minute 
particles of foreign 
matter which it is L___p 
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compressed air, 
when it picks up 
any particle, that 
particle must go 
where the air goes, 
which will be 
through the carpet =, 
or out of it in some 

way. In the case 
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appearance which the air imparts to the 
carpet, and is an additional evidence of its 
penetrating and cleansing power. It is not 
necessary to point out the value of this proc 
ess from a sanitary standpoint The thor- 
ough and perfect aeration of every particle 
of the fabric, and the complete removal of 
all traces of filth and all germs of disease 
and foulness, would seem to be all that the 
most advanced and exacting demands of 
science could require. 

The use of compressed air for cleaning 
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and generally adopted. The practice, as 
developing here, promises to accomplish 
better results by simpler apparatus than 
has been employed in England. Not only 
are carpets, rugs, cushions and similar 
articles cleaned by compressed air, but it 
seems to be generally applicable to the 
removal of dust and all loose foreign 


matter from all textile materials, and it 
would not be a strange thing if we soon 
found it in the second hand clothing bus- 
iness. 





MULTIPLE SPINDLE 


carpets has been carried far beyond the the. 
oretical or experimental stage, and is a pro- 
nounced success, and an established and 
permanent business rapidly developing and 
everywhere prospering. In London, and in 
all the large cities of Great Britain, estab- 
lishments employing this process have been 
opened, and now the carpets of the wealthy 
classes, especially of the nobility and gentry, 
and of royalty, are cleaned by compressed 
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DRILLING MACHINE. 


Multiple Spindle Drilling Machine. 





We illustrate herewith a multiple spindle 
drilling machine which is made with any 
desired number of spindles, more or less 
than shown, the particular machine which 
forms the subject of the illustration, having 
nine spindles, and being designed for 
medium work, is capable of drilling nine 


8 inch holes in steel, simultaneously, or four 


1-inch holes. 
The spindles are adjustable 
compensate for 


different lengths of drills. And 
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4 
of carpets cleaned ‘ier 
by compressed air, - 

a freshness and 
newness of appear- 
ance is observed 
that does not result from any amount of 
shaking, ortumbling, or beating. There is 
an explanation for this. The air-employed 
is preferably used directly as it comes from 
the compressor, with all the heat of com 
pression remaining in it, so that there is 
little loss of effective volume from the cool- 
ing of the air, and the air in the jet as it 
first leaves the pipe and strikes the carpet 
is still more or less hot, and the heat of it is 
very effective in softening and removing 
spots of grease or other matter affected by 
heat, and this action of the air undoubtedly 
to some extent accounts for the freshness of 
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air, and can never more be cleaned by any 
other means. In the United States the de- 
velopment of the process has been along a 
somewhat different line, but the success of 
it has been not less pronounced, and the 
general adoption of it promises to be far 
more rapid. 

The Union Pacific Railroad, and some 
other railroads in the West, commenced 
using compressed air for cleaning car seats 
and found the process so much quicker, 
cheaper, more effective, and in every way 
more satisfactory than the old process that 
its use for this purpose is being rapidly 
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SPRING VISE JAWS FOR TUBING. 


horizontally they are adjustable to within 
3% inches of each other. 

By loosening the clamping screws, the 
spindles in their saddles can be moved 
along easily by the pinion and rack, and 
this can -be done without stopping the 
machine, if desired. The top box carries 
the weight of the spindle, and a cap at the 
top takes up all end play, bronze washers 
on either end of the box reducing the wear. 

The feed is obtained from the table, which 
has 12 inches of movement up and down. 
There is power feed and automatic stop, 
quick hand feed by the wheel, and very 
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quick hand feed by the ratchet lever. 
The automatic feed can be set to throw 
out the feed when the drills have passed 
through the work, whereupon the table 
will drop down of itself, leaving the ma- 
chine ready for the next piece, and work 
can thus be very rapidly taken out and put 
into the machine. 

The box which is shown bolted to the 
table is for drilling under water, but can 
be removed where longer work must be 
drilled than table will take in. Inside the 
box is a hand clamp, by which when a 
bar or pipe is put in, the whole length can 
be clamped by a turn of the lever. 

The manufacturers are Williams, White 
& Co., Moline, Ill. 





> — 
Spring Vise Jaws for Tubing. 





We illustrate herewith a device, the con- 
venience and usefulness of which will be 
readily understood by mechanics. It is for 
holding tubing or any cylindrical piece 
which is too delicate or too highly finished 
to be held in a pipe vise. The jaws are 
made of the best vulcanized fiber, securely 
fastened to pieces of malleable iron, which 
have shoulders to catch on the jaws of the 
vise, and they are held together by a spring 
connection. When the vise is loosened to 
take out or shift the work, the jaws open 
out, following the motion of the vise. The 
paper jaws nearly encircle the tubing hold- 
ing it so firmly that it cannot slip, and with 
no danger of distorting the tube, or marring 
the finish of the surface. 

The grooves in the jaws are made to suit 
any required diameter up to and including 
14 inches. The manufacturers are The 
Newark Machine Tool Works, Newark, 
N J. 

2 ‘ae 

Some time ago it was charged and denied 
that the U.S. cruiser ‘ New York,” owing 
to depth in the water in excess of the calcu- 
lations, could not be docked. She was 
docked some time ago it seems, however, 
at the Brooklyn Navy Yard by being light- 
ened of practically everything movable, and 
taking advantage of an unusually high tide 
which comes once a month over the sill of 
the dock, provided there are favorable 
winds at the proper time. Only at this 
time can the crulser be floated in or out, 
and from this it follows that she may at 
any time be caught in a trap and made use- 
less for a month or two. 

ee 

One of the lessons which come by experi- 
ence was taught some painters in Belvidere, 
N.J., the other day. They were painting 
the interior of a stand pipe of the water- 
works and were using paint mixed with 

benzine. Being 
dark in the pipe 
they had lights to 
work by, and the 
air within the pipe 
— becoming mixed 
) with benzine vapor 
| an explosion took 
place, and the pipe 
| was immediately 
<- filled with flame. 
| \ ) We judge from the 
report that the fire 
was mostly above 
the men, and has- 
tily letting them- 
selves down to the 
bottom they passed 
out and escaped 
with the loss of 
their paraphernalia only. 
ee ae 

The secretary had been showing a me- 
chanical friend through the works, when 
the latter remarked: ‘'I see you have some 
very nice pneumatic hoists here.” 

‘*Oh, no,” replied Mr. Secretary, ‘‘ they 
work with air.” 





- . a 

The London Times concludes that ‘‘The 
confidence of capital has been rudely shaken, 
and can only be revived by decisive evi- 
dence of a complete change in the method of 
railroad management in the United States.” 
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LETTERS FROM PRACTICAL MEN. 





A Wonderful Cupola, 
Editor American Machinist: 

Under the above heading an article ap- 
peared in the AMERICAN MACHINIST Sep- 
tember 27th, showing a cupola supposed to 
be doing phenomenal work, but upon a 
careful consideration and comparison with 
other cupolas onthe same basis, a great deal 
of the wonderful disappears. The econ- 
omy is not as great as supposed at a casual 
reading. 

In the first place the ratio of fuel to iron 
is given on the basis of what is used be- 
tween charges, leaving the bed out entirely, 
neglecting the fact that the bed is a most 
important factor in raising the temperature 
of the cupola and ali it contains. At the 
same time the first charge of iron is melted 
on the bed, and is clear gain in ratio of fuel 
on this basis. No charge being made against 
it aconsiderable alteration is made in the 
proportion, especially if the heats only run 
from one to two hours. 

From my own experience I can assert that, 
based on the preceding basis, I have accom- 
plished an equal result with that shown by 
Mr. Bollinckx. 

The past month I have used a cupola 
built on the plan shown in the AMERICAN 
Macuinist, September 20th, 30 inches in 
diameter clear of the brick. Aside from the 
bed I have used fuel at the rate of 1 to 20, 
taking the coke and iron relative in each 
charge, but upon the addition of the charge 
melted on the bed the ratio will run up to 1 
to 22 and 1 to 23; but taking the same heats 
and adding in the fuel used on the bed the 
ratio is brought down to the more rational 
figures of 1 to 14. 

I can safely say I have not reached the 
limit of this cupola, but my experiments 
have been delayed on account of several 
cars of poor coke. I had not intended to 
write of this cupola at present, and later on 
will present a paper on it, but American 
pride bade me proclaim what is done in our 
country when its reputation for excellence 
is at stake. The iron used was from 30 to 
50 per cent. pig iron, and the remainder 
heavy railroad scrap. 

The cupola melts from 4} to 5 tons per 
hour. I make no special claims as to the 
economy of the cupola, but rather to the 
management. 

As in the case of the Greiner, there is no 
flame shown at the charging door, and very 
little gas or smoke, the temperature at that 
point not running over 125° Fahr., but this 
is not due to the construction of the same, 
but the manner of charging, and any cupola 
can be handled so that has from 9 to 11 feet 
height to the charging door. 

Any further information desired on this 
subject I will cheerfully give if in my 
power through the columns of the Amurt- 
CAN MACHINIST or by personal letter. 


Hersert M. Ramp. 
Springfield, Mo. 


‘Our Glorious Navy.” 
Editor American Machinist : 

I desire most heartily to echo the hope 
expressed in your editorial of September 
27th under the above caption, ‘‘ that some 
day a man, perhaps an engineer, or an ex- 
perienced manager of industrial affairs 
elected to Congress, will bring about a 
thorough investigation of naval matters and 
anentire reorganization of the navy upon 
the basis of common sense.” 

As an old-time member of the engineer 
corps of the navy, for nearly thirty years 
now past in private life, I have never lost 
that interest in the service which an active 
part in it for eight years engendered ; only 
to note, however, continuously, and up to 
this late day, undiminished by progress or 
time, the same ignorant spirit of selfish un- 
fairness and mean persecution of the staff 
corps, and particularly the engineer corps, 
on the part of the line, which existed thirty 
years ago, and which was the primary and 
principal cause of the writer’s resignation 
therefrom in 1869. 

You characterize aright the action of the 
Navy Department In Engineer Danforth’s 





case as nothing more or less than an outrage, 
but it is no greater outrage than that of 
Assistant Engineer Bennett and hundreds of 
other cases varying in kind and importance 
which have come under the writer’s notice. 

In the development of the modern naval 
vessel, now—aside from its navigation and 
artillery aspects—a vast aggregation of 
steam and electric machinery, the logic of 
progress demands that the marine engineer 
should occupy a correspondingly higher 
position on such vessels. 

The fact is that the line of the navy have 
been endeavoring for many years to hold the 
service down to the dead past. When the 
motive power of ships was had through the 
instrumentality of sails, the present type of 
naval line officer was an appropriate one in 
all respects, but since the advent of steam, 
a new class of executivé men, both on ship- 
board and ashore, has become a necessity. 
The profession of old, known under the 
name of seamanship, 7. ¢., the management 
and propulsion of the ship by means of sails, 
has passed away, and the endeavor to retain 
with the new fighting machines the tradi- 
tional seaman is no better than a harmful 
anachronism. In his place should be largely 
found the engineer in his more exacting, 
more difficult and more scientific branch of 
the service, marine engineering. It is im- 
possible longer to belittle the importance of 
the latter in the management of the modern 
warship. Common sense teaches us that 
with ships in which such a thing as a sail 
is unknown, but which is little less—aside 
from its guns—than a steam machine from 
stem to stern, the number of engineer offi- 
cers, and their appropriate status thereon, 
should have kept pace with the changes in 
the character of the vessels; while what is 
now known as the line could and should 
have been correspondingly reduced. But, 
instead of this, we find line officers not only 
on shipboard, but on shore, everywhere ap- 
propriating the legitimate duties and pre 
rogatives of the engineer, and doing every- 
thing possible to suppress and emasculate 
him as a part of the naval personnel. 

It is not too much to say that the chief 
engineer of a modern war vessel should be 
second only to the commanding officer, both 
in rank and command, and that he should 
have undisputed authority over his men 
and his department, subject only to the 
commander of the vessel. It is equally 
patent that there should be fewer subor- 
dinate line officers, and more subordinate 
engineer oflicers on such ships. 

What can be more absurd than the delega- 
tion of young line officers as inspectors of 
materials of construction of ships, ma- 
chinery, armor or even guns, displacing 
men of the engineer corps who have been 
especially trained for such work, and who 
by all rules of common sense must be better 
equipped for suchduty. But this is done 
to find places for a redundant line corps, 
and with what detriment recent results have 
too plainly shown. 

All this, however, is but a part of the 
traditional and insensate jealousy and petty 
persecution of engineers which has always 
characterized the average line officer since 
the advent of steam in the navy. 

If the officers of the engineer corps were 
guilty of half the inefficiency repeatedly 
shown by the line in the discharge, even, of 
their legitimate duties, the country would 
never hear the last of it. The professional 
shortcomings of the line are notorious to 
those who are in a position to know of them, 
and this is just what should be looked for 
where they expend so much of their energy 
in trying to perform the legitimate duties 
of others. But to outsiders these shortcom- 
ings are always conveniently hidden from 
view, if not officially hushed up. I have 
no doubt but that Mr. Harrison’s estimate 
of the cause of the loss of the ‘‘Chesapeake” 
is a just one, and that the loss of the 
‘* Kearsarge ” was due to similar causes. 

The writer has assisted at the making of 
a little naval history of this kind: When 
the flotilla under Melancthon Smith—then a 
captain, I believe—went into Albemarle 
Sound, with the purpose of destroying or 
capturing the ram ‘‘ Albemarle,” and re- 
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taking Plymouth, N. C., the writer was 
chief engineer of the flagship, the ‘‘ Matta- 
bessett,” one of the four or five ‘‘ double 
enders” which were a partof the U §S 
fleet. Upon our arrival there the squadron 
was running short of coal; coal schooners 
being expected daily. Lying at anchor 
some miles below the mouth of the Roanoke 
River, word was passed through the fleet to 
be as economical of coal as possible, in view 
of the fact that the ram might appear before 
the arrival of the expected coal. This was 
a judicious and proper order. At the same 
time the chief engineer of every vessel was 
under previous orders to keep the ma- 
chinery in readiness to go ahead at full 
speed at a moment’s notice. This was all 
right and proper, and put responsibilities just 
where they belonged. But the commanding 
officer of the ‘‘ Mattabessett”"—now a com 
modore or rear admiral—felt called upon 
to exercise some superior authority; and 
sent me an absurd order to confine myself 
to a certain consumption of coal per day. 
The quantity was so absurdly small that in 
the merest self defense I sent a written 
reply to the captain that it would be im- 
possible to comply with both that order and 
the previous one to have the ship ready to 
move at full speed. The last order was 
insisted on without explanation or con- 
sideration of any other condition than that 
he was captain, and proposed to be obeyed. 
Of course, I obeyed the last order. Result: 
When the ram appeared the flagship was 
disgraced by not being able to keep up 
with the remainder of the ships, on none 
of which had this absurd order been pro- 
mulgated ; arriving at the scene of the en- 
gagement some half hour behind the rest— 
although in time for the commencement of 
the fight. As this overwise captain had to 
make some show of putting the blame on 
some one, I was—after the fight with the 
ram was over—suspended from duty by 
him. I demanded a court-martial, but was 
accorded that convenient naval instrument 
for the escape of mistaker or evil minded 
accusants, a court of inquiry. I pleaded 
my own case, and was acquitted of all 
blame. But what of the real culprit—the 
knew it all commander? Was he court- 
martialed, or brought to account in any 
way? Oh, no; he was of the immaculate 
line, and, like the king, could do no wrong; 
so nothing more was said or done about it. 

This is a fair sample of thousands of 
cases which make the personnel of the navy 
what it is, which engender and keep alive 
what has so long been notorious as the line 
and staff fight, and which interferes more 
greatly with the discipline and efliciency of 
the service than civilians have any idea of. 

I call in mind another sample of this kind 
of naval history quite characteristic of the 
inefficiency of the line officer of that day. 
In January, 1862, the sloop of-war, ‘'Pensa- 
cola,” left Hampton Roads bound for Key 
West and Ship Island preparatory to join- 
ing Farragut’s fleet for the taking of New 
Orleans. The ship was fitted with machin- 
ery which at that time was no better than 
a very risky experiment, and it proved the 
severest task upon the engines of the ship 
to keep them going at all. I quote froma 
diary which I kept at the time: 


‘**Monpbay, Fes. 8, 1862. 


‘* Beautiful day; steamed continuously. 
Went on watch at8 P.M. In consequence 
of the illness of several senior engifeers, 
owing to extreme heat of engine and fire- 
rooms, I was entrusted with charge of the 
engine department for the first time. Was, 
during the evening, repeatedly requested 
by the chief engineer to increase speed of 
engines if possible. Was doing my best 
endeavors with some success, when, at 
11 80 ep. M., while making about 104 knots, 
the vessel struck violently and ran through 
an opening in a coral reef, known as Carys- 
fort reef, a part of Elliot’s key, on the 
coast of Florida. After an hour's endeavor 
—to get her off—with considerable confu- 
sion on deck, it was relinquished for the 
night. Fired minute guns, and made sig- 
nals of distress. There were two light- 
houses in sight just before running on the 
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reef, and one as we lay there, but just what 
they were not one of our profound nayi 
gators could seem to determine. If they 
had known, I suppose we would not have 
run ashore.” 

Here was a clear, starlight night, and two 
lighthouses in sight, yet these ‘* profound 
navigators” deliberately ran the ship square 
on shore. One would think that if t! 
could not interpret the lights they mig: 
at least have found from the stars or c 
pass that in that vicinity they could 
have expected to steer the course they « 
without sooner or later fetching up son 
where in the State of Florida. As it was 
dead high tide when she went on, we |x) 
there for 10 days in a Providential ca), 
until the ship was stripped of everything 
ponderable, from her lower mast-heads 
the keelson, before she could again be gotten 
into deep water. 

Now, suppose this ship had drifted .; 
gone ashore because of some shortcomii 
on the part of the engineers: is it to 
supposed that they would not have been 
held to a strict accountability? Yet, so iar 
as the writer was ever able to learn, : 
even a court-martial came of it. No one 
responsible for the disaster ever suffered so 
much as a reprimand. The ship went to 
New Orleans, did her part in the great fight 
at the forts below, and the whole matter 
was hushed up and forgotten, and the then 
executive ofticer—so called—of the ship i: 
now a rear admiral, I believe. 

It is time the American people awoke to 
a realizing sense of the inordinate vanity 
and unrepublican spirit manifested by the 
line of the navy, and that the man or eng! 
neer be elected to Congress who will “bring 
about a reorganization upon a basis of 
common sense.” 

The present Assistant Secretary of the 
Navy, in an extended article in the or’ 
American Review for October, on the ‘* Reor 
ganization of the Personnel of the Navy,’’en 
ters into an exhaustive showing of what 
should be done to equalize and hasten promo. 
tion in the line, and even enlarges upon the 
great necessity for promotion for warrant 
officers, and the special need for consideration 
of the apprentice system ; but he dismisses 
the most grievous wrong which obtains in the 
service, and which has for many years been 
growing worse instead of better, with this 
‘*Leaving out what may be considered in 
justices in the staff and auxiliary corps,” 
and ‘‘ the demands of the staff officers, and 
the frictions and contentions which, like 
warring creeds, have at times existed be 
tween them and the line, have not been 
considered in this article, because it has 
been deemed best to center attention upon 
a serious abuse which cannot much longer 
await a remedy,” namely, the more rapid 
promotion of the line. He finds in the line 
part of the navy register an objectionable 
‘*hump,” very difficult to smooth down. 
Let him cut it out and supply its place with 
much needed engineers, better equipped to 
perform a large part of the duties now put 
in the hands of junior officers of the line, 
by men who should have a larger part in 
the management of the steel, steam fighting 
machines which they design and build. 

Joun T. HAWKINS, 
Late Past Asst. Engineer, U. S. N. 

Taunton, Mass. 


Mysterious Leaks of Compressed Air. 
Editor American Machinist : 

Your genial correspondent, ‘ Quirk,” 
whose remarks we all read with pleasure, 
and some of us with considerable amuse- 
ment, asserts, or rather re-asserts, October 
4th, that ‘‘there are mysterious disappear- 
ances of compressed air,” while just above 
that he asserts that ‘‘ machinists, as a rule, 
are not superstitious.” 

I was thinking lately of the many suc 
cessful applications of compressed air, and 
of how they might be arranged in groups, 
each group depending upon some peculiar 
property which air possesses, and which can 
be found nowhere else. Curiously enough, 
I had thought of one quite important group 
that depends for its eminent success upon 
the reliability of the air. It is entrusted 
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with the most responsible duties of the 
watchman or the signalman, simply because 
it is pre-eminently to be depended upon, 
and is not given to mysterious disappear- 
ances. It stands on duty night and day 
without loss and without cost until it is 
time for it to act, then it acts at once. 
Where does the mysterious disappearance 
theory come in, and where are the undis- 
coverable and incurable leaks, in the switch 
and signal service upon our railroads, where 
pipes are run for twenty miles? In the air- 
prake service, where cars are so quickly 
and apparently so carelessly, coupled, and 
where everything is subject to such in- 
cessant and violent rattling we should 
surely find incurable leaks if anywhere, 
but who ever heard of them? Who would 
equip costly buildings with automatic 
sprinklers operated by compressed air, if 
the air were apt to mysteriously disappear 
about the time that a fire occurred? 

So many establishments are now equipped 
with a compressed air supply, especially 
for hoisting purposes, or for operating 
isolated machines, or machines that are 
intermittently employed, the pipes ramify- 
ing through extensive buildings and yards, 
the air pressure constantly maintained, and 
the whole accomplished in every case with 
such satisfaction and profit that it seems to 
be hardly the correct thing to be harping 
about incurable, undiscoverable leaks or 
mysterious disappearances of the air, and I 
think I may reiterate my assertion that 
“there are no losses through leakage that 
are not as easily preventable as steam leak- 
ages, and by the same means,” and the 
losses from this source, under the super- 
vision of skilled and faithful mechanics, in 
whose brains there is no ‘‘ mysterious dis- 
appearance,’ maggot crawling, are not 
worthy to be mentioned or thought of in 
comparison with the losses through steam 
condensation. 

One thing that all may not think of, and 
which I venture to submit to the considera- 
tion of Mr. Oberlin Smith, is that the 
conditions of leakage and of curing the 
leaks in air pipes are very different from 
the conditions affecting steam pipes. Air 
pipes, as a rule, that afe once tight will 
remain tight. They are not subject to the 
expansion and contraction strains that play 
the mischief with steam pipes, and they 
also Know nothing about water hammer. 
Who wants to say and maintain in the 
AMERICAN MACHINIST that we cannot run a 
line of pipe that will be practically without 
leak? The facts show that for compressed 
air it can be done, has been done, is being 
done. FRANK RICHARDS, 


Formula for Unstayed Plates, 
Editor American Machinis: : 

Referring to Mr. Albert E. Guy’s letter 
in your issue of September 27th, in reply 
to my criticism of his formula for thickness 
of unstayed circular plates fixed at the 
edges, I have to acknowledge the error 
which he points out in the formula I gave 
for maximum bending moment in a beam 
uniformly loaded. It should be ¥, W=/ 
instead of , Wd. The error arose from 
my taking the figures ,', from the next line 
below Professor Wood’s equation No. 126 
second addition page 127), instead of the 
'» Which appears in the formula itself. 
The discovery of this error destroy» that 
part of my criticism based upon the hypo- 
thetical case of the plate being sawr in 
three pieces, as far as the uniformly loaded 
plate is concerned. It does not, however, 
affect my criticism of the theoretical basis 
of Mr. Guy’s formula, upon which I still 
insist. If the statement that the tensile 
strain is a maximum at the point of applica- 
tion of the load (which is inaccurate in the 
case of a beam fixed at the end and uni- 
formly loaded) be omitted, it by no means 
weakens the argument against Mr. Guy’s 
theory, which shows that it is based on an 
incorrect hypothesis. This argument Mr. 
Guy has not answered. 

Although the hypothetical case given in 
my last letter failed to show the error of Mr. 
Guy’s formula, I think it may be shown by 
two other similar cases which I give below. 
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Mr. Guy’s formula for thickness of cir- 
cular plates fixed at the edge and loaded 


uniformly is 2 = 0 938 r /*. in which h 


is the thickness of the plate, 7 the radius, 
p the load per unit of area, and f the coeffi 
cient of safe resistance of the material to 
transverse strain. 


If we let W = the total load on the plate, 


3188 ae and the for- 


r 


W=—rnrr® pPp= 


mula reduces to A =.5294 { W’ 
Grashof's formula, as given by Unwin, 
when reduced to the same form, gives, / 


= 460 / 4 = 816 r i/*-- 


In Fig. 1 let the dotted circle represent 
the inner edge of the circular ring to 
which the plate is firmly fixed, as by being 
held down by a ring of similar size above 
the plate, the two rings and the plate being 
all bolted together. The dotted circle repre- 
sents also the loaded surface of the plate. 
Draw an inscribed square on the plate as 
shown by the shaded area and conceive that 
the whole load instead of being distributed 
over the area of the circle, is confined to 
the square. The area of the square is 2 7?, 
or less than two-thirds of the area of the 
circle; its side is 1.4142 7, and the versed 
sine of each of the segments from which 
the load is removed is (2 — 1.4142) 7 +2 = 
2929 r. 

Now remove the supporting rings and 
support the plate by four straight supports 
that are tangent to the circle, as shown in 
the figure ; next, cut away four right angled 
corners out of the plate as at a, d, e and f, the 
corners touching the circle, so that the plate 
becomes a cross of four arms, each of which 
has a width of 1.4142 7. We have now done 
three things which should tend to diminish 
the resistance of the plate and which should 
make it necessary to increase its thickness, if 
it is to support with the same factor of safety 
the same total load, viz: 1, we have con- 
centrated the load into a space of two-thirds 
of the space it originally occupied ; 2, we 
have removed the points of support back 
from the original ring tothe line of the 
straight support ; and 3, we have cut out 
four corners which by their resistance to 
buckling would increase the resistance to 
bending along the lines d a,ab, ete. If 
now we should calculate the thickness re 
quired at the lines da, a, etc., to resist 
bending, using the same factor f for work- 
ing strength of the material, and should 
find that even less thickness was required 
under these unfavorable conditions than 
the thickness of the plate given by Mr. 
Guy’s formula, it is only reasonable to con- 
clude that there is an error in the formula. 

The total load being W, the reaction of 
each of the four supports is + W, and the 
moment of the reaction of the support cf 
about the lineal isac X 4 W= .2929 7 x 
} W = .0732 Wr. 

The moment of the resistance 
plate at a) is} 7 XK 1.14142 r x X® = 
frh*, 

Whence .0732 W 
/ 0732 W 
Y 2357 7 
ing on the supports, but not firmly fixed 
thereto. The maximum stress in a beam 
fixed at the end and uniformly loaded, being 
two thirds of that in a beam merely sup- 
ported (while in the case of a beam loaded 
in the middle it is only one half as great) it 
is more than safe to take the factor ? in this 


/2 7:2) j 
case, and then h = { = ri W : 
. 285 j 


of the 
2357 


= 23857 f h*, and 2 = 


/ 4 
= .657 / p for a plate rest- 


455 / id 803 4/ : as against .938 
/?, which is found by Mr. Guy for a 


much more favorable case. 

Second Case —In Fig. 2 let the dotted 
circle represent the supported edge of the 
circular ring whose radius is 7, and the 
shaded portion an area in which the load is 
concentrated, the distance from the inner 
edge of the ring to the edge of the load 


being represented by c 7 in which c is a 
decimal fraction. 

Conceive that thin radial saw cuts are 
made from the outer edge of the plate up 
to the margin of the loaded area, dividing 
the supporting portion of the plate into a 
great number of radial bars. Let the num- 
ber of these bars = n, then the reaction of 
the support upon each = W + n, and the 
moment of reaction considered with refer- 
ence to the margin of the loaded area = W 
Cr+ n. 

The circumference of the loaded area is 


27(r—cr)=27r (1 —ce), and the por- 
tion of it occupied by the inner end of one 
of the radial bars is 27 7 (1—-c) +n. The 


moment of the bending resistance at that 
point is } f2rrd—ec hk? +n= Wer 


+ nh. 
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Fig. 2 


FoRMULA FOR UNSTAYED PILATES. 
Whence 1.0472 f (1 —c) 2 = We, and 
a ty = “ _; this is for the plate 

Hi me Ci) 


supported but not fixed. Multiplying by 


‘/ * for a plate fixed at the edges we have 


h = .798 / y _¢ 
Ff (h—o 


141474 : “ _ = 

Ife = .1,¢ + (l—e) i435 4/4 ahs 
JW 5 yD 
h = .2664/ = Ail ry P 

Ife= 2c¢+(1—gQ= Vt =% 
h = 898 4 Y= Tr { j r 
Ifc 8 c+ (1 c) a3 4/ n 655 


er 4) a 
h -)23 / j — 
that is we would have to push the load in 
from the edge of the plate toa circle only 
seven-tenths of the diameter of the plate or 
less than one half the area and run the ra- 
dial saw cuts in three tenths of the radius 
all around before we would establish a con- 
dition requiring even for these disconnected 
bars a thickness equal to that given by Mr. 
Guy for a solid plate. 

The hypothetical cases, however, I con- 
sider as merely cumulative evidence against 
Mr. Guy’s formula; the chief objection to 
it is that it is based on an untenable theory, 
viz.: that a circular plate fixed at the edge 
and loaded uniformly bears a likeness to a 
beam of uniform thickness and triangular in 
plan loaded at the apex and fixed at the 
base. 

Mr. Guy asks a few questions in his let- 
ter which seem to call for categorical an- 
swers, 





7 


1. ‘‘What will happen if the plate is 
bored concentrically and becomes a flat 
ring held at the outer edge and loaded along 
its inner edge?” Ido not know. I know 
of no experiments on sucha case. It would 
be extremely difficult to solve such a prob- 
lem on a theoretical basis. I do not believe, 
however, it would act as a trapezoidal beam 
loaded at its smaller parallel end, which is 
free to move, and fixed at the other, be- 
cause the continuity of the inner edge of 
the ring prevents its free movement. A 
load causing a tendency to bend the ring 
would develop a tensile strain in a circum- 
ferential direction in the inner edge. 

2. ‘‘ Will not the bending moment vary 
from zero at the inner edge to a maximum 
at the outer?” No, not as long as there is 
any tensile resistance in the direction of the 
inner circumference of the ring. If this re- 
sistance could be destroyed and the ring be- 
come a series of disconnected trapezoidal 
beams then the moments would vary as 
stated. 

3. ‘‘By reducing the inner radius to zero 
(infioity, it reads in the original, probably a 
slip of the pen) will not the plate be full 
again and subject to the same laws that 
govern the flatring ?” Yes, the plate will 
be full again, but no, it will not be sub- 
ject to the same laws as the flat ring; for 
the full plate has a continuity of metal 
across a whole diameter, and the metal at 
the middle of the diameter will be subject 
to a compressive stress on the side of the 
load or upper side and to tensile stress on 
the other side, while, if instead of the con- 
tinulty of metal there is a hole there can be 
no stress in the hole and the laws of the flat 
ring cannot apply. To analyze the prob- 
lem of a flat plate on the hypothesis that it 
is a circular ring with an inner radius of 
zero is almost as absurd as if we should 
analyze the problem of a beam fixed at the 
ends and uniformly loaded by considering 
it as a special case of two beams, each fixed 
at one end, in opposite abutments, in line 
with and projecting towards each other, 
with the distance between their free ends 
reduced to zero, and the ends fastened to- 
gether by a connection whose strength is 
the same as that of a solid beam. 

Mr. Guy deserves credit for his attempt to 
solve the difficult problem of obtaining a sat- 
isfactory formula for flat plates, although, as 
I believe, he has not as yet solved it. I trust 
he will give us a translation of the results of 
Professor Bach’s experiments which he 
mentions and show wherein they tend to 
confirm his formula. 

Unwin, ‘‘Elements of Machine Design,” 
eighth edition, page 76, says that some ex- 
periments by Mr. R. Wilson (Lngineering, 
Vol. XXIV., p. 239) appear to show that 
the ultimate resistance of flat plates is con- 
siderably greater than that obtained by 
Grashof’s formule. Since Mr. Guy’s 
formula gives thicknesses more than 12 per 
cent greater than Grashof’s, the results of 
Mr, Wilson’s experiments would be farther 
away from those calculated by Mr. Guy’s 
formula than from those calculated by 
Grashof’s. It will be interesting to learn if 
Professor Bach’s experiments show a closer 
agreement. Wm KeEnv. 

Passaic, N. J. 


Fraudulent Testing. 
Editor American Machinist: 

The effect of rapid and slow testing was 
clearly shown a nufmber of years ago and 
repeatedly since. It is, in the first place, an 
admitted fact that results are higher when 
testing very rapidly and using a multiple 
lever knife edge machine. A number of 
pieces were cut from a bar of Bessemer 
steel of about 70,000 pounds tenacity, and 
while six were tested slowly on an emery 
machine, six others were tested as rapidly 


as the skill of operator permitted. The 
results showed no definite differences. The 
reports of the Bauschinger conferences 
also contain a statement, that ‘‘ for the 
usual speeds of testing in use, no appre- 
clable differences in resistance were noticed.” 
These facts distinctly show that there 
are differences due to type of machine, and 
I think that your correspondent ‘ C.” 
knows what he was writing about. 


Gus. C. HENNING. 
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Some Phases of the Machinery Business 
—Foreign Trade. 





The present prevailing dullness amongst 
machinery builders presents some curious 
phases, especially in what may be called its 
distribution. If one goes among certain 
classes of machinery builders and dealers 
he will hear practically nothing but the 
most discouraging reports as to present 
business and the prospects of an improve- 
ment; while at the same time others are 
quite busy, have all the orders they can 
conveniently take care of, and look to the 
future from the most cheerful—even opti- 
mistic point of view. 

This unequal distribution of business is 
sometimes observable even in a single shop, 
where the business is somewhat varied, a 
very prominent machine tool establishment 
being at the present time obliged to run 
some departments double time with two sets 
of men, while other departments are so dull 
as to be shutting down at 4 P. M. 

All those whose business depends largely 
upon railroads find things very dull, as the 
railroads are generally doing as little in the 
way of repairs and renewals as is consistent 
with keeping the roads in operation ; and as 
the railroads, under normal conditions, ab- 
sorb such a very large proportion of the 
regular product of machinery, their prac- 
tical withdrawal from themachinery market 
is very seriously felt, and will probably 
continue to be the dominant influence until 
some turn of affairs in Wall street, heavy 
crops in the West, or sheer wearing out and 
practical disappearance of equipment com- 
pels renewal; and those who are most 
familiar with practical railroad affairs de- 
clare that this latter condition is approach- 
ing on some roads, and must soon make its 
influence felt by ‘‘supply men” and ma- 
chinists. 

On the other hand, those who depend for 
business mainly upon the development of 
electrical matters are finding trade fairly 
good, and some are very busy, though there 
is much complaint of low prices, and these 
will probably continue until productive 
capacity is more nearly balanced by demand. 
One engine builder informed us the other 
day that he was exceedingly busy, and had 
been all summer—was now running his 
shop at night and employing a double shift 
of men. Not only this, but he declared that 
nearly all the engine builders who pushed 
things a little were finding business at 
least fairly good, while a number of them 
were quite busy. 

The general aspect of the machine tool 
industry is not especially cheering. For 
reasons well understood, machine tool build- 
ers are usually first to feel a decline in 
business and last to feel the influence of a 
return of prosperity, because business 
must revive sufficiently to bring practically 
all the existing equipment of machine tools 
into use before there can be a general de- 
mand for additional tools. 

This, however, does not apply to those 
tool builders who have something in the 
way of a specialty designed to reduce the 
cost of production as compared with stand- 
ard tools and methods. Most of these are 
finding plenty to do by simply letting 
people know what can be accomplished by 
the adoption of their methods and machines. 





As indicating the very wide field and the 
multitude of opportunities for putting in 
electric installations, including engines and 
boilers, an engine builder recently put into 
a single apartment house, in this city, four 
engines aggregating 400 horse-power, and 
in another case of a large building in a 
nearby city, which had been heated by 
steam and lighted by gas, the boiler plant 
was improved and fitted for higher pressure, 
engines and dynamos put in for lighting, 
and, by using the exhaust steam for heat- 
ing, both heating and lighting is now done 
on a smaller consumption of coal than was 
formerly required for heating alone. Of 
course, in this case the work was done 
under the direction of a competent engineer; 
which is always an important requisite 
where the best results are wanted, but 
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when such results are possible it indicates 
that there are many places where engines 
ought to and probably will go in soon. 








In this connection should also be men- 
tioned the fact that those machine builders 
who have, in recent times, taken some pains 
to cultivate foreign trade have generally 
been in much the best condition during the 
dull times, some of them finding their 
foreign business nearly, if not quite, equal 
in volume to the home trade. 

American machine tools, and woodwork- 
ing machinery especially, are making rapid 
headway in England and on the Continent, 
and the interest taken there in our ma- 
chinery and methods is plainly shown by 
its effect upon the foreign circulation of 
this journal, and the constantly increasing 
number of inquiries pertaining to American 
machinery received by us and by those whose 
machines are illustrated or otherwise repre- 
sented in our columns. This matter of 
foreign trade in machinery is, we think, one 
of very considerable importance, and is 
something which should be carefully looked 
into by every machinery builder who has 
not already done so. 


Small Caliber Shoulder Arms. 








Recent developments in infantry and 
naval small arms afford an interesting ex- 
ample of what in mechanics would be 
called mechanical equivalents, and the re- 
sult as it now stands is founded upon the 
same general principle by which an engine 
with a very small cylinder, but driven at a 
very high speed and at high pressure, may 
do as much or more work in a given time 
than can be done by a much larger engine 
working at slow piston speed and with low 
pressure steam. 

The caliber adopted for the new navy 
magazine gun is smaller than any previous- 
ly adopted by any military power, and as 
this caliber, .236 inch, has been adopted as 
the result of careful observation and study 
of the effect of previous reductions in our 
own and other armies, it is probable that 
calibers will remain small at least until 
there comes some discovery or improvement 
of sufficient importance to bring about a 
revolution in small arms construction based 
upon new principles. 

When the isolated fact that the bullet of 
the new naval arm will be appreciably less 
than one fourth of an inch diameter is con- 
sidered, it seems impossible that such re- 
sults can be attained as are expected from 
it. It seems too much like using a squirrel 
gun ina tiger hunt; but the science of me- 
chanics, and experience as well, teach that 
as much energy or ‘‘stored work” can be 
put into such asmall diameter bullet as into 
a largerone if only it is made long enough 
to give it the required weight, and enough 
powder is effectively burned behind it to 
give it the required velocity; and with an 
equal amount of stored energy the smaller 
bullet has the advantage of less area op- 
posed to the air, a flatter trajectory and 
deeper penetration as a result of higher ve- 
locity and smaller resistance of the substance 
struck. 

No one, we believe, yet knows the small- 
est practicable caliber that can be employed 
to advantage, but there are experts that be- 
lieve that .216 inch can be used, and, besides 
the other reasons for constantly reducing 
calibers to the smallest diameters belleved 
to be practicable, there is the important con- 
sideration of reduction of weight of the arm 
and increase in the number of cartridges 
that can be carried by its user, an object to 
which the invention of modern high press- 
ure powders burned in an enlarged powder 
chamber contributes much. 

—-_ 

An unusual case is likely soon to be de- 
cided by the U. 8. court at Philadelphia 
where some employes of the Reading Rail- 
road have asked for an injunction prevent- 
ing the receivers of that road from dis. 
charging them for belonging to an organi- 
zation. 

We think this tendency to resort to the 
courts in the settlement of disputed points 
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that can be settled inno other way is a poo 
tendency. It amounts simply to fin ng 
out what the law is upon these points, ang 
then if the law is found to be unjust, or f, 
any reason unsatisfactory, the sovereign 
people can change it if they so decide. 

It is our belief, as we have said before 
that it is wrong in principle and extremely 
impolitic in practice for any employer ¢ 
attempt to say that no oneemployed by \\im 
shall belong to any given organization. 
When an employe or an organization wrongs 
an employer then it is time enough for * at 
employer to act, and previous fair treatm ont 
of them makes the victory all the more «<r. 
tain where the employer is clearly ripit, 
But in the case of these Reading emp): ) es 
it is, after all, difficult to see how they an 
be protected because so many other Ccaiiseg 
can be given for discharging a man wh«re 
there is a desire to get rid of him. 


——_—_eqpe——_—__—. 


Literary Notes. 





In the October number of The Hngin..; 
ing Magazine, a new department is opened 
called the ‘‘ Review of the Industrial Press.” 
In this it is proposed to notice and review 
the more important articles appearing in 
the various technical publications, and, in 
short, to do for industrial literature ab. 
what The Review of Reviews does in the 
political and literary field. 

The volume of technical literature now 
appearing in this country and abroad is 
very great, and when all branches of envi- 
neering are included, as we suppose is t! 
intention, it becomes evident that an ade- 
quate presentation of the best or leading 
ideas will involve not only a great deal of 
labor, but also, it seems to us, necessarily 
result in gathering together in one publica- 
tion a very considerable mass of matter, 
which cannot, in the nature of things, be 
interesting or useful to very many readers ; 
and specialists, which is what most men 
nowadays are, will still have to depend 
upon publications devoted to their special- 
ties. Nevertheless, we shall hope to see 
this ambitious undertaking succeed, and 
the fact that indugtrial literature has grown 
to such proportions as to tempt any one to 
undertake such a work is significant. 


o 
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PRAY’S STEAM TABLES AND ENGINE CON 
STANTS. For facilitating all calculations upon 
indicator diagrams, or various problems con 
nected witb the operation of the steam engin: 
from reliable data and with precision. Con 
piled from Regnault, Rankine and Dixo: 
directly, making use of the exact records 
Every table in this work was computed, no! 
copied. By Thomas Pray, Jr., C. C. and M. E. 


Engineers will find this book to be ex 
ceedingly handy and useful. All the data 
and tables needed for computations for 
boiler testing, duty performance of pump 
ing engines, and for indicator diagrams in 
general, are given incompact form. The 
research, the computations of tables, and 
the comparisons, made by the author should 
be a guarantee for the accuracy and reli 
ability of the work. D. Van Nostrand Co., 
23 Murray and 27 Warren streets, are the 
agents for the United States. Price of the 
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ANSWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 











(484) W. M. M., ——, asks for a metal 
which can be poured into a bearing about a 
shaft and which will expand in cooling in 
such a way as to give the required amount 
of clearance to the shaft. We know of no 
such metal which would be suitable for 
journal bearings, but, perhaps, some of our 
readers can give the desired information. 


(485) R. E. 8., Bethiehem, Pa., writes: 
Kindly send me as many references as you 
can on the the subject of ‘‘ oil as fuel,’ 
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other than those given in the index of the 
AmertcAN Macurnist, which I have already 
A.—The book treating on fuels, 
solid, Hquid and gaseous. their analysis and 
valuation, by H. J. Phillips, is a good one, 


on hand. 


and may be of aid to you. Outside of this 
pook and the articles published in our 
columns, we cannot call to mind any other 
references. 


(486) J. C. B., Brooklyn, N. Y., writes: 
Kindly inform me how to tin by dipping 
smull articles made of sheet iron or steel. 
[ have nearly succeeded, but there is some- 
thing wrong; they are too rough. A.— 
The articles must be cleaned with sand, and, 
if secessary, with acid, and then washed in 
water. When cleaned, they are put intoa 
bath prepared with cream of tartar 1 ounce, 
protochloride of tin 1 ounce, water 10 quarts. 
This bath should be kept in a wooden or 
stoneware vessel at a temperature of 190 
degrees. Small pieces of zinc should be 
distributed among the articles in the bath. 
Wen the coat is considered thick enough, 
the articles are taken out of the fluid, washed 
with water and dried. 


187) K B., New York, writes: You will 
hel|p me very much by giving me the formu 
le for computing the thickness of cylinders 
subjected to internal pressures, and apply 
them to the following problem: What 
should be the thickness of a cylinder 10 
inches diameter inside, to stand a pressure 
of 2,500 atmospheres, it is to be 4 feet long 
and made of cast steel; will it not have to 
be built up like a gun; that is. one cylinder 
shrunk upon the other? A.—There are sev- 
eral formule for computing the thickness 
of cylinders, depending on the ratio of 
thickness to diameter. When this ratio is 
very great, as is found in boiler shells sub- 
jected to an internal steam pressure, the 
thickness is found by the following for- 
mula: . 

(= px (1) 

8 

in which ¢ = thicknessin inches, »p = press- 
ure per square inch, 7 = inner radius of 
cylinder, and s = the stress per square inch 
in the material. For very high pressures, 
as given in your example, the following 
formula is employed: 

t= Es, ’ (2) 

¢— Pp 

in which the letters denote the same quan- 
tities as before. Assuming that the pressure 
you give is the pressure per square inch, we 
have for p 2,500 x 147 = 36.750 pounds. 
For the ultimate tensile strength of cast 
steel we may take 86,000 pounds per square 
inch. Now substituting for the letters in 
formula (2) their values, we have 


— 36,750 X 5  _ gag 

86,000 — 36,750 

inches for the thickness of the cylinder at 
which the cylinder will burst. If we take 


43,000 pounds per square inch for the safe 
value of s, we have 


86,750 < 5 


t= = 29.4 inch 
43,000 — 36,750 aia 
for the thickness of cylinder walls. From 
formula (2) we obtain the following: 
p=tX! (8) 


r+t 
from which we can compute the internal 
pressure any cylinder will stand when the 
diameter and thickness of wall is given. 
Substituting in formula (3) for the letters 
their values as previously assumed we have 


43,000 x 294 
i= - = 36 
} 5 +29 4 ,750 pounds 
per square inch for the internal pressure, as 
we might have expected. In ordnance 
construction the following formula for find- 
ing the internal pressure of cylinders is 
frequently used : 
3 (D2? — d?)s 
p= — . aa (4) 
4p*+2d? 
in which D = external diameter in inches, d 
= internal diameter in inches, the other 
letters denote the same quantities as be- 
fore. If we again adopt a value of 43 000 
pounds per square inch for s, and adopt the 
thickness of 294 inches for the cylinder 
walls which will make D = 10-+ 294-4 
29 4 = 68.8 inches; d, is, of course, 10 inch- 
es, and substituting these values for the 
letters in formula (4) we have 


_ 3 X (68 8° — 10°) X 43,000 _ 31,238 
4 xX 68 8? + 2 x 10? 


pounds per square inch for the internal 
pressure. This shows that the thickness 
29.4 inches of the cylinder walls as found 
by formula (2) is scarcely large enough. 
Professor Reuleaux, in his ‘‘ Constructor,” 
gives Lame’s formula for finding the thick- 
ness of the cylinder walls as follows: 


t ( ‘+P _4)r (5) 


&‘= Pp 
in which the letters denote the same quanti- 
ties as in the other formule. Adopting for 


) 


s a value of 43,000 pounds as before and 
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substituting the values of the letters in 
formula (5), we have 


t =( 43,000 + 36 750 _ 1) <i 
43 000 — 36,750 


11.35 inches for the thickness of cylinder 
walls. But, according to formula (4) this 
thickness is not large enough for the press- 
ure; hence we should adopt the thickness 
as found by formula (2) for a cylinder cast 
with solid walls. When a cylinder is built 
up by shrinking one shell over another, the 
strength of the wallsis much increased, and 
consequently their thickness can be reduced. 
The formule and methods employed in 
compound or built-up construction of cyl- 
inders are complex, and may be found in 
modern works on ordnance. 


(488) G. K , New Orleans, La., writes: 
The inclosed sketch, Fig. 1, represents a 
wrought iron crane. What I would like to 
know is how to compute the strains in the 
different members so as to determine their 
dimensions. The crane is to support 
a weight of 1,000 pounds as_ shown. 
A —First draw the center lines through 
all the members and thus obtain a skele. 
ton plan, as shown in Fig. 2. We may 
consider the horizontal jib H Z to be a beam 
in equilibrium supported at B and loaded at 
each end. We now compute the vertical 
pressure at B due to the loads on the lever 
EL. This is found by the principle of the 
lever to be e —— 1,615 pounds, 
fraction neglected. Draw the vertical line 
BC, say, 8} inches long, and through C 


— ad 


Linch Thick 
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distance from the neutral surface of the 
beam to the most remote fiber. For a 
circular section the moment of inertia is 


3 1416 a and ¢ will be equal to $ d, in 


whichd = diameter in inches of the section. 
Substituting these letters for those in for- 
mula (1) we have 


yr — SX 81416 dt, 


ix4d~x 64’ 
this reduces to 
v= xs . (2) 
1018 x / 


from which we deduce 
Wx 1018 x J _ 
S 


Substituting in formula (8) for the letters 
their values we have 


1.166 X 10 18 x 16 
12,000 


and the cube root of 15.8 is 2.5 very nearly, 
which is the diameter of the lower end of 
the post required forresisting the transverse 
force only. The corresponding area should 
be sufficiently increased to resist the com- 
pressive stress due to the load and weight of 
the crane ; but this increase will be com- 
paratively small, an area corresponding to 
22 inches diameter will be sufficient for all 
purposes ; hence the diameter of the post 
should be 2g inches. The portion B ZL of 
the horizontal jib may be considered as a 
horizontal beam fixed at B and loaded at the 
otherend Z. This jib is to be, according 
to sketch, 1 inch thick. The formula for 


= d* = 15.8, 


1. ——__.. __ 


— 16 





Round 


Round 










1,615 Pounds | 
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Fig. 1 
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draw the horizontal line A C, intersecting B 
D in the point A, wethus vbtain the triangle 
A BO, whose side B C represents the verti 
cal force acting downwards at B; the side A 
O, the tension in the horizontal member 7 
B, and the side A B, the compression in the 
strut B D. If BC is 8} inches long, then 
will A C be 18 inches long, and A B156 
inches very nearly. The forces which the 
sides of this triangle represent are propor- 
tional to the length of these sides. BC we 
know represents 1,615 pounds, hence A ( 


represents nee e es 2,470 pounds, 

which is the tensionin B H. The side A B 

represents 91? =? 2,905 pounds, 
0 


which is the compression in the strut B D. 
Let us now find the horizontal force //, 
- which must be applied at the bottom V 
of the post to hold the crane in equilibrium. 
The load of 1,000 pounds acts with a lever- 
age of 42 inches, hence its moment will be 
1,000 x 42 = 42.000 Let the upper end 7’ 
of the post be the origin of moments, or, in 
other words, the point about which the 
forces turn; then for equilibrium the mo- 
ment of J//, acting with a leverage of 36 
inches, must be equal to the moment of the 
load, namely 42,000, hence the horizontal 
force // will be 42 000 _ 1,166 pounds. We 


are now in a position to determine the dimen- 
sions of the different members of the crane. 
The lower part D V of the post we may con- 
sider to be a beam fixed at ) and subjected 
to a transverse force // of 1,166 pounds at 
theend V. The strength of this beam, in 
fact, of any beam, is measured by the load it 
can carry, and this is represented by the 
formula 
w= 5 XL (1) 
tXe 

in which W = load in pounds, S = safe 
stress per square inch in outer fibers of the 
beam, for which we may take 12,000 pounds 
for wrought iron, J = the moment of inertia, 
1 = length of beam in inches, and c = the 








Fig. 2 
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finding the depth is deduced also from 
formula (1) by giving the proper values for 
T and c. The moment of inertia of rect- 
angular sections, such as this jib is to have, 
is? in which } equal breadth in inches, 


‘ 


and @ = depth in inches of the beam, and 
for sections of this kindc = 4d. Hence 
formula (1) will be changed to 


S ee b *< da? 


"= IxRxed’ 
this reduces to 
- | ie” ae ie ae 
6 x / 
from which we deduce 
WX 6 X/_q. 
Sx b 


Substituting in formula (4) for the 
their values we have 


1,000 x 6 X 16 _ 72 _¢ 
12,000 « 1 P 


the square root of 8 is ‘2.8 inches, which is 
the depthof the beam B L to resist the load 
only. This depth should be increased so as 
to allow for the tension of 2,470 pounds 
in X Bof the horizontal jib ; this increase of 
depth will, however, be comparatively 
small, 3 inches for the depth of jib will be 
sufficient. The ultimate compression ( per 
square inch which the strut B D can resist 
is found by the following formula: 
J 
14 2+r*, 
o* @ 

in which f = a coefficient depending upon 
the nature of the material, it is usually 
taken at 40,000 for wrought-iron, / equal 
length of strut in inches, 7 = radius 
of gyration of the cross-section of the 
strut, the square of this radius is equal to 
the square of the diameter divided by 16, 
and for struts which are hinged at both 
ends, as we assume this one to be, @ = 
20,000. If we adopt 14 inches for the diam- 
eter of the strut, whose length we have 


(4) 


letters 


C= 
(5) 
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found to be 812 inches then by sub- 
stituting these values for the letters in for- 
mula (5) we have for the breaking load in 
pounds per square inch of area of section 









—__ 40,000 
973.44 + 0.72 
C=1+ 3 = 87,58 
3 20,000 


pounds. The cross-sectional area of a strut 14 
inches diameter is practically 1 square inch, 
the resultof our computation shows that the 
breaking load is nearly ten times greater 
than the stress in the strut, hence we con- 
clude that a strut 14 inches diameter is 
strong enough and safe. Your other ques- 
tion we will answer in a future issue. 
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“Pumping Machinery.”’ New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel- 
ton avenue, Philadelphia, Pa. 


Model Locomotives. Complete sets castings 
N. Y. Central Standard up to date. Rough or fin- 


ished. G. H. Olney, 163 Herkimer St., B’klyn., N. Y. 


New Jersey Art Metal Co., Passaic, N. 
thin and ornamental castings in brass, 
aluminum, ete.; 
and aluminum, 


J., finest 
} bronze, 
machinery name plates in brass 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When ina hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


“Binders”? for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caicu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid) Published by John Wiley & Sons, 53 East 
Tenth street, New York, 


“ Modern Locomotive Construction.”” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
ilustrations of details made trom working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East Senth street, New 
York. 
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Punching Sheet Steel in a Planer— 
A Milling Attachment to Planer. 





By JAmMEs F. Hoparr. 

An exceedingly simple method of con- 
verting an ordinary planer into a first-rate 
punching or shearing press, is illustrated 
by the line engravings herewith presented. 
The problem arose how to cut out a number 
of notches in steel disks, something as shown 
at a, Fig. 1(page 10). The steel was ,j}9, of 
an inch thick, ordinary ‘‘saw’”’ steel, and 
the edges of the notch were 4 inches long. 

Estimates were secured from a _ press 
manufacturer, and it was found that a 
machine to notch the disks (eight notches 
each) would cost several hundred dollars, 
and the dies would cost $40 or $50 more. 
This estimate settled the idea of a special 
machine, especially as the work was experl- 
menta), and the outlay could not be war- 
ranted. 

Finally, the scheme shown at ¢, d, ¢, was 
adopted, and it has proved a perfect success. 
Upon the platen of a planer, was bolted 
the die >, and the punch 7 was hinged to 
the block ¢, which was also bolted to the 
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planer. A roller gy was secured to the 
beam / of the planer by means of the 
casting 2, whieh is a side elevation, the 
front being shown at j. The steel plate a 
being inserted between ¢ and d, and the 
planer started, the roller or wheel g comes 
in contact with 7, and forces it down, press- 
ing the die through the steel plate. 

It will be seen that the wheel g does not 
come in contact with d until the wheel is 
directly over the line of cut, and the wheel 
follows the line of cut to its completion. 
The spring f returns the die, after a cut 
has been made, as fast as the wheel g is 
removed by the return stroke of the planer. 
A pin at/ carries the plate, and an index 
rig io attached for the purpose of dividing 
the plate accurately. 

About the right amount of shear to insure 
easy cutting, is caused by properly arrang- 
ing the thickness of die and punch, as 
shown, and by properly adjusting the shift- 
ing mechanism of the planer, any desired 
length of time between strokes may be 
secured, thus, just the time needed for 
indexing the plate may be secured. 

The die and punch, illustrated by Fig. 2, 
are marvels of simplicity and cheapness. 
It may be well to state here, that the total 
cost of all material used in constructing 
this rig, including even the lumber for 
patterns, was $5.05, and the entire time 
consumed in making the device, was less 
than 10 days of 10 hours each. Quite a 
contrast to $450 or $550! Furthermore, 
the inventor of the ‘‘ kink,” Mr. T. R. 
Almond, York and Washington streets, 
Brooklyn, assures readers of the AMERICAN 
MAcHINIST that the device is not patented, 
and that they are welcome to use it as they 
please. It is also at once seen that the 
device may be easily applied to many other 
operations, such as punching, bending, 
forming, etc. 

The punch, a and /, Fig. 2, is made from 
a plain bit of steel one inch thick, and about 
four inches long. Its taper is 40 degrees, 
and it is held in place by two dowel pins 
and three machine screws, the heads being 
countersunk, as shown. The die ¢ d is 
forged up from a flat bar, about one-half by 
one inch. It is held in place by four screws, 
which are tapped into it as shown by the 
engraving. This die was forged up and 
screwed in place, and while soft by anneal- 
ing, the punch was forced into it, giving 
the desired shape. 

After hardening, the die was found to 
havesprung open about ,, inch. This insures 
a tight fit, after itis forced into its place. 
To make sure of a good temper, the die was 
bolted into its box, and the temper drawn 
while it was there by means of gas heat. 
Very even heating was thus insured. 

Fig. 3 shows the die box. It is a piece 
of flat cast-iron with the lugs 4 } cast on; 

the screws to hold the die go into the holes 
dddd,and the die rests upon the body of 
the box, or holder, at c c,a form of con- 
struction insuring great solidity. The holes 
a a receive bolts for securing the device to 
the planer platen; the stud ¢, shown in 
elevation at /, receives the index and plate- 
holding devices. 

The hinged punch carrier, a and 2, Fig. 
4, are also made of cast-iron. The great 
width shown in plan view is for the pur- 
pose of preventing any lateral motion or 
spring of the punch. The various screw 
and dowel holes are shown. The bottom 
side of these castings are shown in the 
plan views. It will be noticed that instead 
of both parts of the hinge lying ‘‘on their 
backs,” like an ordinary rule joint, which 
they somewhat resemble, the part d has 
been turned upside down. This illustrates 
one of the queer things that are continually 
happening in machine shop practice. It 
was originally intended to use a the other 
side up from what it is shown in the en- 
graving, but, the man who was making it 
got the punch bolted on the wrong side, 
whereupon it was determined to use it as 
put together. The mistake proved an im 
provement. It gave about the right shear to 
the punch without blocking up either c or 
e (Fig. 1), as was intended. It also leaves 
a nice place for the spring /, and, better 
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yet, it leaves the top of the machine per- 
fectly smooth, and free from anything like- 
ly to catch the roller . 








Upon the same planer I noticed the de- 
vice illustrated by Fig. 5. It was bolted to 
the hand feed arrangement carried by the 
beam, the ordinary tool box having been 
removed, and the tool illustrated put in its 
place. It is driven by means of an over- 
head drum, having a length equal to width 
of the planer. By means of suitable feed 
arrangements attached to table movement, 
and beam screw, the end mill shown 
at @ can be made to chase irregular pleces 
of metal all over the planer table, and does 
good work at almost any kind of surface 


- work that can be done with an end mill. 


—_—_ > 
Compulsory Arbitration of Labor Dis- 
putes. 





Carroll D. Wright, U. S. Commissioner 
of Labor, delivered an address in Chicago, 
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them work? The constables, the sheriff, 
the posse comitatus? The military forces 
may all be called out, but none can make 
them work. The decree is dead from the 
beginning. Suppose the court says the 
manufacturer must pay the $2, but if he 
really cannot afford to do so what must 
happen? The employer must do one of two 
things. Either he must adulterate his goods 
to make up the difference, or he must com- 
bine with other employers in a trust to keep 
up the prices. The law will have compelled 
one of these things. 

‘‘There is also an economic question to 
be considered. If the State says the em- 
ployer must pay a fixed price for work, it 
has practically fixed the price of the com- 
modity. The law can fix the price, but it 
cannot compel the consumers to buy at that 
price. The next logical step is to make it a 
penal offense not to buy at the price. Then 
why not let the law fix the price of every- 
thing directly? It would be cheaper to do 
this directly than todo it by compulsory 
arbitration. Compulsory arbitration will 
establish the process at which the employe 
can sell the only commodity he possesses— 
his labor. He must accept $1.80 or not 
work at all if the court tells him to do so, 
even if the actual cost of living is $2. 

‘On whatever side we look at it com- 
pulsory arbitration means the death of 
industry and the enslavement of labor. 
There may be some modification of the 
general principle developed in the future, 
but I do not know it now. There should 
be a protest by the community against it. 
Few labor organizations endorse it. A few 
scholars and thinkers are almost the only 
ones who really endorse it. To accept it 
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PUNCHING SHEET STEEL ON A PLANER. 


recently, in which he clearly exposed the 
fallacy of compulsory arbitration. Mr. 
Wright said that no way had yet been de- 
vised to prevent strikes. The most that 
could be done is to reduce them in number 
and severity. Voluntary arbitration seemed 
to him a logical conclusion. 

Passing to the question of compulsory 
arbitration, he said: ‘‘The advocates of 
this say that both parties to a dispute must 
be compelled to come into court; and that 
when the court issues its decree it must be 
enforced as any other decree would be 
enforced. Let us see how this will work. 
A. isa manufacturer who pays his men on 
an average of $2 a day. Owing to some 
cause he finds he cannot pay this any longer 
and reduces wages to $1.80. The men 
oppose this. They say they cannot live on 
less than $2. The employer says he cannot 
pay more, The matter is taken up before 
a compulsory court of arbitration. Suppose 
the court says that the men must take the 
$180. How can this be enforced? Say 
there are 50,000 employes. Who can make 


would be to go back to the ages from which 
we have been divorced. It would be 
worse barbarism than we have known for 
ages.” 

——__ + =>e ___— 


American Locomotives in Brazil. 





A railroad train remarkable in many re- 
spects was run from the Brooks Locomo- 
tive Works, Dunkirk, N. Y., on the 9th 
inst. over the Erie Railroad to Jersey City. 
The entire load of the train consisted of 
locomotives dismantled and packed for 
shipment to Brazil, where they will be 
operated on the Brazilian government roads. 
There were 25 locomotives carried on the 
train which consisted of 28 cars. Other 
locomotives have already gone by previous 
steamers, and others will be shipped as 
rapidly as possible until sixty, the number 
called for by the contract, have been sent. 
This, so far as we know, is the first full 
train load of American machinery ever sent 
into a foreign country at a single shipment. 
Mr. Lewis Gleason, an engineer connected 
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with the Brooks establishment, called at 
this office a few days ago just previous 
to his sailing for Brazil, where he wij] 
superintend the erection of the engines, ang 
remain there to see that everything is satis. 
factory. 

———_- oe —_—_— 


Plates of Uniform Strength.—II1. 





By ALBERT E. Guy. 
SECTION 6, 

An annular plate of inner radius 7 is oy 
castré or fixed at its outer circumference of 
radius #, supports a load p per unit of ares 
and a load P distributed along its in 
circumference (Fig. 8). 

The moment due to load P is 

Mea Lt 

The total load uniformly distributed is 

(49) p(irl— ry? — nr) = pr (1? + Qr 

The bending moment caused by this load 

(50) M,=pr+2ril(l—a) 

prl(l+2r)(1—n). 

The value of n in this case is the same as 
that found in the preceding paragraph. 

The total moment M = M, + Msg. 





, 
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Fig. 8 


(51) M=Pi+tprPd+2rna—? 
~ 5b h® 
= ° 
When ) = 27 R, 
x Rh* 


then MV = f ’ 
3 


and corresponding thickness 


(52) h= 
/3 Pi+38prFe&(l+2na—n) 
y fre ), 
The thickness at any circumference 2 
(r +1,) ts 
(53) h, =yr 
fas 8p71,2 (1, +27) (1—n) 
Srrt+ly) 


But if 7 = 0, equation (52) becomes: 
eee / 3PL+3 p cca n) t 
fut 
Then 7 = Ff, and (1 — n) = 1 — 0 7071 = 
0.2929. 
Substituting, we obtain 


ee fry 0.8787 p Re 
Jr J 


ad ak /0 955 P + 0.8787 p R?. 
y tf 

This equation is the same as we have 
found in § 3 (26). 

In calculating internal flanges it occurs 
most commonly that they are loaded ina 
manner similar to that of the plate treated 
in this chapter. But the load P, which may 
be produced by the pressure or tension of 
the bolts binding the cover of the cylinder, 
for instance, to its flange, is not always 
applied at the free end of the plate. Gener- 
ally the place of application of this load is 
about at the center of 7. It will be easy to 
modify accordingly the necessary equations 
by replacing in them the value of P/ by the 
correct one. 


Viy. 9 
(54) The stress 
f= 8PI+38prl? (l+2)(1—n) 
h®? x R 
(55) And the load 
wo h*fxR 
81/+8prl2?(l+2r)(L—n) 
SECTION 7, 
Anu annular plate of outer circumference 
e~ Ris encastré or fixed along its inner cir- 





cu! 
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cumference of radius r and holds along its 
free end a load P (Fig. 9). 

As before, we have R — r = /. 

rhe moment due to force or load P is 


Pin b aa 


pub =—2rr; 
a 2» 
6) hence P/ = f * a! 4 


he thickness at circumference 2 = ” is 


a /8Pl 
7) — a 4 ; 
T ad 
Pp 
t 0.977 
‘ , 4 tr 


For any radiusr +27 b= 27 (r+ 2). 


«AD 


Fig. 10 
(58) The thickness then is 


-oe4 0.977 4/ P at 
t +e 


(59) The stress f = 0 954 Pl 


2 


ie ag 


“ 0954 P jl—z 
ye (, fe 4 


60)  Theload p= /"*" 
0.954./ 


ee r+a 
= gona * (3 - ;) 


SECTION 8. 
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A plate of radius & is supported, not 
fixed along its circumference, and is load- 
ed at center with a weight P (Fig. 10). 

This case is a deduction of the preceding 
one, for if we make 7 = 0, theplate will 
then be full, supported at center and loaded 
at its circumference; but we find that the 
formule used in the first case do not apply 
in this one, if we place the weight at the 
exact center. 

It may be stated here that no formule are 
in use for determining the dimensions of a 
plate loaded in such a manner. Professor 
Grashof in his *‘Theory of Elasticity” has 
established rules intended to solve this prob- 
lem, but they will be found esroneous in the 
case of large plates. 

The problem as expressed by Professor 
Grashof reads thus: 

A circular plate of radius 7? and thickness 
h is supported at the edge and loaded with 
a concentrated load P applied at a circum- 
ference the radius of which is °. 


4 P 1% P 





R R 
Fig. 11 
(61) The greatest stress is : 
R P 
*—- (— log. nat. 1 ; 
fag err) a 


And when “ = 10 2 30 40 50 
= 


4.07 15.00 5.53 5.92 6.22 


(3 log. nat. R4 1) 
3 r 


Suppose that the thickness / is required; 
assuming a value for 7? and f, then, 


iM = (5 log. nat. Ri ') P 
3 r 


xf 
P 
But = constant - ¢, 
ee 


(62) and / 


{ (G log nat. 7 { ') c 
In other words the thickness / varies— 
not with the load—but according to the 
degree of concentration of the load. It 
follows thatif the load is applied at the 
very center (which in theory is perfectly 
feasible and permissible, leaving aside all 
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considerations about the shearing stress), 
R 
r 
ently of the load, stress and radius of the 
plate. 

We may remark here, that a load P was 
applied exactly at the center, theoretically, 
of a plate encastré or fixed at its circum- 
ference of radius 2 (paragraph 1) and that 
formule have been established for deter- 
mining the thickness of the plate corre- 
sponding toa stress f due to the load P, 
and rice versa. 

Fig 11 represents a prismatic beam rest- 
ing upon two supports, and loaded at its 
center with a weight P. 


becomes > = © ;andh = o, independ- 


The reaction of each support = i . 


At a point a the bending moment is 


: (R— xr); and at the center of the beam 


> 
it becomes maximum and 4 x R, when 


the load is distributed on a distance 2 r. 
Whether we make 7 = 2 or 7 = 0, the bend- 
ing moment at a will always be constant if 
the load ? remains constant. 

In a diametral section a circular plate pre- 
sents a certain analogy with this prismatic 
beam. Reverting to Fig. 10, the bending 
moment at a point a distant from the center 





R 


Fig. 


a length «, is P(# — x), and, it seems, will 
remain constant independently of the mode 
of arrangement of the load P, the space 
occupied by this latter varying from 0 to 2.r. 

If we attempt to calculate the strength 
and dimensions of the plate in a similar 
manner to that used for the prismatic beam, 
a serious objection presents itself, the analy- 
sis of which will furnish us the key to the 
solution of the present problem. 

The point of application of the resultant of 
the forces acting upon the beam is the sec 


tion at the center. In other words, the 
maximum bending moment 
2 
(63) a: 2 x # 


The molecular stresses developed in the 
beam form, at the center, a couple, whose 
moment is equal and opposite to the bending 


moment. If the beam is rectangular in 
section, then 
, ~b h® 
(64) I m R ] ; e 
% 6 


In the case of the circular plate, = 27 2 
for any radius x, and the equation express 
ing the thickness is: 

/6P(R— 2) 
/ 


{x B3re 


/ 2. 


If the load is applied at center: 


(65) fh t 4 


~ 
S 


2, for then « 0. 

The thickness / varies along the radius 
from 0 at the point of support to infinity at 
the center. The curve representing this 
variation is drawn in Fig. 12 

It follows that at center the section = 
Qrrhandasz—0,2r7h—0. 

But since the section at center = 0, and 
since the plate must not only hold itself 
together, but also support a given load, we 
conclude that: 

In a circular plate, supported at its cir- 
cumference, and loaded at center with a 
weight /, the point of application of the 
resultant of the forces acting upon it (ex- 
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cluding the shearing stresses) is not the 
center of the plate. 

If a plate of radius 7? is placed upona 
concentric support of radius 7 (Fig. 13), and 
is loaded at the edge with a weight 7, and 


at the center with an equal weight 9, the 
bending moment P / = / 5 yr h®, and the 


thickness at the point of support is 


(66) h= "E ; P. d 
T J r 
The bending moment © Pil 5 r A,*, 
and the thickness 7, = " .. *, is uni 
7 7 


form along radius 7. The two moments are 
equal when / = 7; then 


(G0) Ro hy.= 4 { 


"E: | o 
ae r- 


The bending moments are maximum 
along circumference 2 7 7, and they produce 
along a 4 opposite and equal forces ¢ and ¢, 
above the axis of the plate, straining the 
material in tension, and forces d and d, 
below the axis, straining the material in 
compression. 

If now the force or weight ? be made to 
act in a direction opposite to » (Fig. 14), 


12 


the bending moments will still be equal, 
and will produce along a 4 forces equal in 
intensity asin Fig. 13. But as these forces 
have similar directions, their resultant is 
equal to their sum. Consequently the 
bending moment about 2 7 r is equal to the 
sum of 7? / and © 7, and we have for the 
thickness at a /, 


(68) A= 3 t (; 4 at 
S- 2 
] = rig 


This thickness will be uniform along ra- 
dius 7 (see § 1), but along 7, h, = y will be 
sf 


R—gz 
; ( ye any 
/ Eo 


circumference 2 7 xz When. R, 
y = 0, for the bending moment == 0 


(69) y= s 4 


then 


R R 


Fig. 18 Vig. 14 

The shearing stress at any circumference 
27 is expressed by the equation 
P 
70) a ae 
( f Qray 

The force Pacting in an opposite direc- 
tion to force 9, it is just as if the support 
of radius 7 was removed and the plate rest- 
ing upon a support of radius ?. 

It is evident from the foregoing that the 


circumference of radius r = = is the point 


of application of the resultant of the forces 
acting upon the beam, but other circum 
ferences could be made to answer the same 
purpose, and this is evident in the case of 
full plates supported at theedge. Effective 
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ly there is a superfluity of material in a full 


plate, and the portion / of the radius is 
thicker than required, and consequently 
stronger than the rest of the plate. 

A full plate is also stronger than a plate 
of uniform strength for the reason that the 
portion / of the plate is more rigid in the 
first than in the second case, and the plate of 
radius 7 may to a certain extent be considered 
as fixed or encastré at its circumference, 
thereby requiring a lesser thickness. 

In using equations (68) and (69), found by 
this last method, to determine the thickness 
of the plate, the disposition of the load 
affects the bending moment. If the load is 
applied upon a circle of radius 7,, the total 
moment will be 

M = P(R—?r,). 

The maximum value of / will be 


/ + ;* ~@ Pi ge 
hnar.= + BP a(R—?1) 
, Tv t R 


‘ a R mn 7 
1.38 0 
f Ye ( R ) 


Carerul experiments have been conducted 
in Germany, by Professor C, Bach, and pub- 
lished in the Zeitschrift des Vereines Deutsch- 
er Ingenieure in October, 1890, Nos. 41, 42, 
43, 44. Circular plates, each of uniform 
thickness, supported near the edge, were 
subjected at the center to the pressure of a 
hydraulic ram Deflectlons corresponding 
to different loads, including breaking, were 
recorded. Then Professor Bach imagined 
some formule to calculate the strength of 
the plates. Care had been taken to test 
pleces of each plate in order to find the co 
efficient of resistance of the material. This 
value introduced in the formulx gave for 
the thickness of the plate : 

Ll) Ca ae 
, $ © Sis ; 
. is a constant which the professor found 


necessary to use in his equation to account 
for all the stresses he could not calculate 
by his method. /?and/ being known, the 
experiments on steel, cast iron and brass 
plates of a untform dfameter of 56 centi- 
meters, or about 22 inches, gave the average 


value of I = 1.67. 


Then / 1.26 ri 

f° 
The hydraulic ram was rounded at the 
end, and the contact space was found 
(when the plates broke) to be three centi- 
meters in diameter, that is, a little less 
than 1,4; inches. If we now use Grashof 

formula (61) to calculate 4 we have, 

/ 


4 56 P 
h { lo r. nat. — at es | 
U (5 . 3 t ) xf 
56 dD hi 18.66. 
8 d , 
: log. nat. 18.66 + 1 = 4.9, 


/P 
and / 1.249 {/ e 
/ 


Comparing the three methods we have 
for the value of h, 
Professor Grashof : 


h 


_ 


249 ,/P 
] tf 
Prof. C. Bach: 


h 1.262 /P 
F 
formula( ): 
hmar.= + 1.984 - (=o 
i 28 


134 yj *. 


Remarks.—1°.—Fig. 12 represents, at the 
left, the radial section of the web of a piston, 
the thickness of which may be calculated 
from the formule established in paragraph 
(7). At the right is drawn the curve show- 
ing the variation of the thickness along the 
radius. The bending moment due to a load 
P, acting at the edge, is equal to 

M=P(R—»?r), 
ris the radius of the hub. 


2°. This piston could be calculated by 
formula (69) with equal correctness, but 
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would, of course, be made of a different 
shape, such as shown in Fig. 14. 

3: Our method permits us to apply the 
load P exactly at the center of the plate, 
theoretically, requfring to do so but a slight 
increase of the thickness of the plate due 
to the augmentation of the bending mo 
ment. 

4, This method will also allow us to find 
the dimensions and strength of annular 
plates supported at one edge and loaded at 
the other. These plates are not used much 
in practice, but their study will help us to 
calculate the full plates of uniform thick 
ness and the compound plates. 

———_ + >e—__— 

We have received from the Franklin In 
stitute, Philadelphia, Pa., an announcement 
and programme of lectures for the season 
of 1894-5. It is evident from this that those 
who enjoy membership in this society will 
be unusually favored during the coming 
winter in the way of useful and entertain- 
ing lectures, besides the other advantages 
of membership. 





= 

Bement, Miles & Co., of Philadelphia, 
following the example of other prominent 
tool builders who have established offices in 
New York, have opened an office at 39 
Cortlandt street. Mr. E. H. Mumford, 
recently with Henry R. Worthington, is in 
charge, and will be prepared to give full 
information regarding Bement, Miles & 
Co.’s productions. 





a eS 

A technical and trade school endowed by 
the late James Lick, of California, and to 
be called The Lick School, will be opened 











for the reception of students at San Fran- 
cisco, July 7, 1895. The principal, George 
A. Merrill, is now in the East buying tools 
and equipment. Tuition will be free in 
this school, the students paying only for 
books, drawing instruments, and cost of 
materials used. 
——_- ge —___—_—. 

Naval ordnance officers are said to be ex- 
perimenting with a rifle which employs 
what may be called the compound principle, 
there being two charges of powder, one 
of which is not ignited until after the shot 
has passed part of the way through the 
tube. It is expected that much higher 
initial velocities will be attained without 
excessive pressure at the breech. 

——_ oe —_—_——_ 

What is said to be the fastest trip ever 
made through Long Island Sound from New 
York to New London, Connecticut, was run 
by the new Norwich Line steamer ‘‘ City of 
Lowell,” the evening of the 9th inst. She 
covered the distance, 122 miles, in 5 hours 
34 minutes, the usual time being 7 hours. 
The vessel was built at the Bath Iron 
Works, is a twin screw propeller 336 feet 
long, and with 5,400 horse-power engines. 
Illustrations and dimensions of the engines 
and the steamer were given in our issue of 
June 2ist, current volume. 

—- 

M. Desdouits, engineer in charge of loco 
motives and rolling stock of the State 
Railway of France. in a recent paper in the 
Revue des Chemins de Fer, com 
pares the economical efficiency of loco- 
motives with stationary and marine engines, 
his conclusion being that locomotives are as 





Generale 


economical as other steam engines of similar 
types. In regard to the high pressure used 
in compound locomotives, M. Desdouits 
claims that such high pressure cannot be 
economically used in simple locomotives, 
‘and that it is, therefore, perfectly fair for 
compound engine builders to use the higher 
pressure in every test, this high pressure 
being an essential and distinctive part of 
the compound system. 


ee 


A train parted in the middle, and the sig- 
nal rope snapped off like a thread, the end 
of it striking an old lady on the bonnet. 
‘“‘What is the matter?” she exclaimed. 
‘*Oh, the train is broke in two,” replied a 
gentleman, who sat in the next seat. ‘‘I 
should say so,” the old lady said, looking at 
the broken cord. ‘‘Did they s’pose a little 
bit of string like that would hold the cars 
together ?”— Transportation. 








—>e- 


Denver, Col., is said to have the longest 
street railway cable in the world. The rope 
which acts as the motor for the Welton 
street line is 36,900 feet, or about seven 
miles in length, being just 41 feet longer 
than the longest cable on the Broadway 
Road in New York. 


The Carborundem Co., of Monongahela 
City, Pa., have contracted with the Niagara 
Power Co. for 1,000 electric horse power, 
and have secured a piece of ground 450 by 
400 on which they will erect their buildings. 
They will break ground at once, and will 
start the new plant as soon as possible. 














The general locomotive repair shops of t 
Fitchburg road are to be removed from Chark 
town to Keene, N. A. 


The Davis & Furber Machine Co., Lawren: 
Mass., have increased their working time to 
hours per week. 


A go'd medal has been awarded to the Clevela 
Twist Drill Co., Cleveland, O , for their exhibit 
twist drills at the Antwerp Exhibition. 


The J. A. Fay & Egan Co. inform us that the 
have been awarded a gold medal for excellence 
their display of wood-working machinery at th 
Antwerp Exhibition. 


J. H. Dunbar, Youngstown, O., writes: I tak: 
pleasure in saying that [ have just received my 
fourth order for American packing rings from the 
N. Y., 0. & W. Ry., making a total of 134 rings t 
this road. 


The Springfield File Company, who have done 
business at 48 Taylor street, Springfield, Mass 
have sold out to parties in Worcester. They wil 
make files in a new way, and for this purpose 
machinery is being made in Worcester. 


From the Lunkenheimer Co., Cincinnati, Ohio, 
we have received a small illustrated pamphlet 
giving clear descriptions of their specialties in the 
way of valves for various purposes, whistles, lubri 
eators, etc. It will be found of interest to those 
connected with steam plants, and will be sent upon 
application. 


We have received from the W. E. Caldwell Co. 
Louisyille, Ky., a catalogue of tanks of various 
kinds to be used for water stations and by manu 
facturing concerns. The catalogue gives full in 
formation regarding construction, capacity, etc . 
of such tanks, with tables of weights, cost of iron 
work, estimated costs of foundation, ete. 








Mason REGULATOR Co., Boston. 


YOUR No. 


has been placed on Str. “ Riverside,” 


works like a charm; everybody who 


other pumps owned by the Company, 


Managet 
(Signed) 


thinks. 


PROVIDENC 


least, so the 


000 PUMP 


of Continental Steamboat Co., and 
saw was well pleased with it. The 
are not in it with the Mason, at 
EK ENGINEERING CO., 


Providence, R. I, 
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JUST OUT, 
-- FREE-1(894-5-- 


GEAR BOOK 
GEO. B. GRANT, 


LEXINGTON, Mass. 
PHILADELPHIA, Pa. 
CLEVELAND, Ohio. 


GRANT 





GEARS 








FOR BRASS FOUNDERS, 
BOLLAND'S ENCYCLOPAEDIA CF FOUNDING, 


12mo, cloth, - $3.00. 


JOHN WILEY & SONS, 


NEW YORK. 





— Profiled Work by Milling is Almost Impossible 





If you have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


you will have to wait for them, 


RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
4 quickly youcan make your own Relieved Cut- 
§ ters with either straight or spiral teeth, rect- 
= angular or side relief, also relieved worm 
? gear hobs with spiral teeth, cutting faces 
rectangular to thread. 


CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 





BORING AND T 


ARE SUPERIOR 10 LATHES 


We have a variety of s 


URNING MILLS 


FOR FACE PLATE WORK. 
izes and a large stock 


for immediate shipment. 


THE BULLARD MA 


E. P. BULLARD, Pres’t. 
New York Office, 86 


CHINE TOOL CO., 


BRIDGEPORT, CONN. 
LIBERTY STREET. 


ST 





THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








#80 PEARL ST. 
- NEW YORK 


PITTSBURGH, PA. 


SEL CO. 


64&66 S. CLINTON ST. 
CHICAGO, 
















“LIGHTNING” ADJUSTABLE DIES 


AND MACHINE RELIEVED TAPS. 
Send for Catalogue. 


Wiley & Russell Mfg. Co., “““*u'st’, “*** 














BOSTON: 11 & i3 Oliver St., 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE {xn redressing, 


Sore Representatives 3N THE Untrep States. 


B.M. TST ONBS w& CO., 


NEW YORK: (43 Liberty St. 





LATHES! PLANERS!! SHAPERS, &e. 1! 





} 9 to 24 in. Swing, 
Modern Design. 
Valuable Features, 
CATALOGUE FREE. J 











Awerde? a 
Medal 
at the 
World’s Fair, 


because our tools were not on exhibition there 
but our customers write us that every tool built 
7 us has proven exactly as represented. Our 
claim is that *‘ Our tools are of the latest and most 
approved designs, while the workmanship, ma 
terial and finish are of thé highest order.” Our 
catalogue will tell you all about them. Prices 
quoted on application. No time like the present 
to buy! 


SEBASTIAN LATHE CO., 


117-119 Calvert St., CINCINNATI, 0. 








H. W. 





87 MAIDEN LANE, Ny, Y, 








ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non- seston Oovenmes FOR STEAM AND HoT WATER Pipes, BoILerRs, ETC. 
ABBDSSTOS BOILDSR COVPRINGS 

JOHNS MANUFACTURING COMPANY, 

H. W. Johns’ Asbestos Millboard, Shoathings, Building Felts, Fire-Proof Paints, Liquid Paints, 

Asbestos Roofing, Etc. 

Jersey City. Coicaco PxHitapeteH1a Boston. Lonvoew 
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)fficial notice has been received by the Penberthy 
jector Co., Detroit, Mich., that they have received 
award from the World’s Columbian Exposition 
injectors, the language of the award being as 
lows: * They are efficient and reliable, simple 
iesign and construction, thoroughly automatic 
der varying conditions, showing great lifting 
wer through hot or cold suction pipe, and are 
isily operated and capable of working under a 
oad range of possibilities.” 


From the Shelby Steel Tube Co., Shelby, Ohio, 
e have received a pamphlet and table giving 
mensions of their cold drawn seamless steel 
bes, which are used for boilers, hydraulic presses, 
llow spindles, etc. The table is conveniently 
ranged and gives the exterior dia neter of the 
ibas in inches, the corresponding number of the 
iglish standard wire gauge, and the equivalent 
decimals of an inch. The company state that 
iey use micrometer calipers entirely, but when 
ferring to a gauge the English standard is used 


The Ferracute Machine Co., of Bridgeton, N. J., 
rite us that they are quite busy and are building 
veral unusually large presses for various pur- 
ses, among them being a heavy double column 
ress for electrical work and another for emboss- 
ng ceiling plates, alarge drawing press for gasoline 
~tove work, and several smaller punching and cut 
ting presses for general work in tinware, hard- 
vare, etc. They have just shipped a’press with 
ouble feed attachment to the Frankford Arsenal, 
sridesburg, Philadelphia, for cartridge shells, ete. 





A press dispatch from Pittsburgh says: Power- 
ful competition to the steel rail trust is coming 
from the Mahoning Valley. At Youngstown, 0O., 
animmense steel plant has been erected by the 
Ohio Steel Company at a cost of $1,500,000. In 
January next it will be placed in operation day 
and night with acar.fully selected crew of experi- 
enced workmen. The plant will have a capacity 
of 1,000 tons of steel rails per day, and by reason of 
the many modern improvements employed, it will 
do the work at a great saving in cost over present 
methods. The new development threatens des 
truction to the colossal pool that now virtually 
controls steel rail and billet production in the 
United States, and it seems certain that steel rails 
will be cheaper in afew months than ever before 
in America. j 


The E. W. Bliss Co., Broaklyn, N. Y., write us: 
Our European business has been very large, as we 
have shipped to Switzerland within the last two 
months a special watchmaker’s drop hammer and 
several panching presses fitted with sub-press:s 


for watch work, also a No. 1% toggle drawing 
press. A large shipme:t to Germany, to one of 


the largest clock-making concerns 1n the world, of 
toolsand machinery for the manufacture of ciocks 
and their cases. France has also received a larze 
shipment of tools for the making of granite enam- 
eled ware and kitchen utensils. Several watch 
factories have also been supplied with tools from 
us. Austria has received a No. 14 and 3% toggle 
drawing press; a No. 19, 20 and 21 adjustable 
power presses, and a No. 3844 and 39 power presses 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 







VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 
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NMPROVED STRAIGHI-L 
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RISON-TrROMPS 
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land for the manufacture of perforated metals up 
to 0 inches in width. Wethink that this speaks ]« 
well for American tools in competition with those 
of foreign make, and we are greatly encouraged in 
this direction. 


The Tradesman, Chattanooga, Tenn., in its report 
on the industrial condition of the South for the 
week ending October 8th, says: Each week brings 
more satisfactory information as to the condition 
of Southern manufacturers. The number reported 
for this week is larger than for three months past, 
and the number of changes and improvements is 


also large. Textile mills are doinz well; some of 


ing the spring and summer, but there is still room 
forimprovemeat. Crops are large and have been 
made on a cash basis. 7he Tradesman reports 
fifty-one new iniustries as established or incorpor- 
ated during the week, among which are: The 





Augusta, Ga., 
ton, 
at Coketon, W. Va. ; 
the Santa 
$60,000, at Rockdale, 


cost $50,050 are to be built at 
000 curtain 





with a number of dies, and a No. 161 double action} American Smelting Co., of Wheeling, W. Va., 
press with dies and special feed for making primers. | capital $1,000,000; the Real Estate Mining and 
A large improved perforating, automatic press is ] Manufacturing Co., of Rome, Ga., capital $200,000 ; 
now nearly completed and will be shipped to Eng | the Lombard [ron Works and Supply Co., of 


and the rebuilding 
Extract Co., of Charles 
$100,000. The Coketon 
en chartered 
the Sherwood Lime and Lum 
with the same capital, at Sherwood, Tenn ; 
Fe Coal and Manufacturing Co., capital 
and machine shops to 

Atlanta, Ga. <A $30,- 
pole factory will be built at Staunton, 
Va.; a $25,000 tobacco factory at Calhoan, La.; 
$20,000 orange box factory at Windermere, Fla.; 
$10 000 coal mining company 


capital $100,000, 
of the Tanners’ and Dyers’ 
W. Va., at a cost of 
Lumber Co , capital $100,000, has be 
ber Co., 


exas, 
a 


a 
has been chartered 


at Winona, W. Va., and an $8,000 ice factory at De 
them report that prices are low, but none that] Land, Fla. Zhe Tradesman also reports an agri- 
they cannot work at a profit. The iron output] cultural implements factory at Dayton, Tenn.; 
continues large and is steadily absorbed by the] canning factories at Memphis, Tenn., Greenville, 
trade. Lumbermen are in better shape than dur-] Tex,, and Wellsburz, W. Va.; electrical plants at 


Greenville, Miss., and Americus, Ga., and flour and 
grist mills at Edmonton, Ky., Henry and Winston, 
N. C., Belibuekle, Tenn , Berryville and Houston, 
Va. Cotton mills are reported at Henrietta, N.C. 
Rock Hill, 8S. C., and Waco., Tex.; a cotton batting 





Amateur’s Size. 


Taking anything from 
§ to 1 inch inclusive. 
Pic ksanecenste $5.00 


Patented Dec. 25, 1877. 
IF YOU WILL 77" THIS TOOL YOU 


These goods are for sale by CHAS. CHURCHILL & CO.. L 





LECOUNT’S NEW EXPANDING MANDREL. 


Machimist’s Size, 


Wo. PRiow. 
i Setol in. $10 
BD. cccvccvnccdessed,. 9 2 ae 
Pee | ae ee 
4 (with screws) 2 et 
5 : += | 


WILL NOT REGRET THE EXPENSE, 
NN. 


W. LECOUNT, SOUTH NORWALK, CO 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER, 


‘t’'d. 21 Cross St., London, England. 











BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late Designs! 











ALL KINDS IN STOCK. 

Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LTD. 


Established acentury ago. 
Medal World’s Columbian Exposition 1893. 





TOOLS, 
DRILLS, 
DIES, &c. 




















“Star” 
Foot Lathe 
Swings 
9x25 in. 


Screw Cut- 
ting Auto- 
matic Cross 
Feed, etc. 









Scroll Saws, 
Cireular 

Saws, Lathes 

Mortisers. 


Seneca Falls \ ie. Co.,687 WaterSt.. 


Catalogue 
‘ree 
of all our 


Machinery. 
Sencca Fails,N Y 

















Sectional Steam Pipe 
ABSOLUTELY 


SELLING ACENTS. 


New York, Robert A. Keasbey, 54 Warren St. 
Buston, 5.C ; Nightingale & Childs, 134 Pearl St. 
Philadelphia, Macan & Co,, 1420 Callowhill St. 
Baltimore, Wallace & Bro., 432 &. l’ratt St. 
Washington, Wm. B. Morgan, Builders’ Ex’e. 
New Orleans. Delbert Engineering Uo. 
Mewphis, Symmes & Co., 192 Front St. 


CINCINNATI: 





Manufactured hy THE KEASBEY & MATTISON CO. 


114 West Second Street, 


AMBLER, 


PA. CLEVELAND: 117 Water 





Boiler Coverings. 
FIRE-PROOF. 


THE GREAT COAL SAVER::..: 


SELLING ACENTS. 


kees I’, Sprinkman, 133 Sycamore St. 
Boecler, 108 W alnut-St. 
4 Conkling, 20 Atwater St., Fast. 
re Cw. Bad zley & Co., 18th & Market Sts. 
Sali Wie: ity. Utah & Moatana Mach'y Co. 
Bu itte © ity, Mont., KR. W. James. 
Street. Ss. FE’ncisco, Desolla & Deussing,2 ‘ alifornia St 








FitcHeurc MacHine Works, 


ee OF THE CELEBRATED 


FITCHBURG 


SS 
Sy 
AND OTHER > 
SEND FOR 


CATALOCUE E. 





48-11 inch E h Engine | Lathe. 


ENGINE LATHE 


| METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 





MACHINERY FOR SALE. 


x 24 in. x 7 ft., new. 
40 in. swing, new. 


Planer, 28 in. 
Drill Press, 


Engine Lathe, 24 in. x 25 ft. bed, 2d hand. 
Roots’ Blowers, Nos. 1, 2, 5and6,  * 
Haskin Vertical Engine, 9x9, “4 
Baxter Engine and Boiler, 6&8 H.P. ‘ 
Vertical Boiler, 40 H. P., s 


Open-die Bolt Cutter, 1g to 114, 
Write us before buying. 


COOKE & CO., 


Machinery and Supplie 
163 & 165 WASHINGTON ST., 
NEW YORE. 


Ss 





HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages 8vo., and our other Catalogues and Cir 
culars, the whole cover ng every branch of Science applied 
to the Arts, sent free and x ree of postage to any one in any 
part of the world who will furnish his address 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging tal le. 
Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad- 
justed 116 in. or 24 in 
No Screws to Monkey 








with. Powerful, Quick, 
Accurate, Write for 
circular, 


The Fox Machine Go., 
_, 325N.trontSt., 
! Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 











CAAA AS 


BUILDERS 
GLOBE SPECIAL 


MILLS 


‘‘T think they are 
present time.” 





we 








WPeVeVesesesesesetss 


IRON FOUNDRY, 


(Patented.) 


PROVIDENCE, R. IL. 


CASTINGS FOR WATER-WORKS, 
AND RAILROADS. 
the most practical special in use at the 


All common sizes in stock. Catalogue mailed on application. 
M.J. ORUMMOND, SALEs AGeEnrT. 


192 Broaoway, NEW YORK CITY. 
PesVeVeseseseseswe 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Che ap; also | ortable Forges, Tuyere 
Irons and Foundry Biowers. 


ngton St, 


\ 
NeW YORK. 


CONNERSVILLE, IND 
COOKE & C9., Selling Agts ) 


Chicago Office: 1405-10 MANEATTAN BUILDING. 
Please Mention This Paper. 





P. H. & F. M. ROOTS, Mfrs. ; 


§. §. TOWNSEND, Gen. Agt.) 13 & 165 Washi 








WORTHINGTON STEAM PUMPS 


FOR ALL DUTIES. 









HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 
CLEVEL Aub, 24 South Water St. 
HICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sis. 


607 Arch St. 
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mill at Charlotte, N. C.. 
mingham, Ala. 


and a knitting mill at Bir 
The woodworking plants for the 
week at Augusta, Hatties»urg, Mis, 
Shreveport, La., Dickson and Lexisburg, Tenn., 
Corsicana and Longview, Tex., Elwood and Ports- 
mouth, Va Water works are to be built at Tem- 
ple, Tex., and Bedford Springs, Va. The enlarge 
ments for the week, as reportedto 7he Tradesman, 
include flouring mills at Morzan’on W. Va.; sugar 
mills at Iberville, La mills at Forest City 
King’s Mountain N. C., and wocd-working 
Ark., Re-Isburo, N. C., and Nor 


are Ga., 


: cotton 
and 
plants at Kedron 
folk, Va. 





Machinists’ Supplies and Iron. 


New York, October 13, 1894. 
Iron —~American Pizg—We quote standard brands, 
$1250 to #13 for No. 1: g11 to $12 for No. 2. 
Southern brands, $11 50 to $12 for No. 1; $11 to 
$11.25 for No. 2: $10.65 to 410.75 for No. 3; $11.15 to 
$11.25for No.1 soit: #109010 $11 for No. 2 soft. 
Foundry No. 4, $10 to $10 40. 
Antimony—We quote L. X 


&..5¢ to8.22l6c.; Cook- 


son’s, 944c_ to 934¢c.; H>llett’s, 73gc. to 7%e.; and 
U.S. French Star, 94c to 9c 
Lard Oil —Prime City we quote at 63c 
Copper—Tbe market is quiet and steady. Small 


second-hand lots of Lake Copper can be had at 
934¢c., while all the companies ask 10c. Casting 
Copper is he'd at 9.20c. to 9.25¢ ; 

Lead—the market is weak and the volume of 
business issomewhat contracted. The quotations 
are 34¢c. to 3.15e for New York delivery. 


Spelter—Producers are firmer in their views and 
ask higher prices. Quotations are 3.45c. to 3 50c., 
for New York delivery. Consumers are not dis- 
posed to buy at these figures. 

Tin—The market is steaay. 
asked. 


For spot 15.60c. is 





WANTED* 


** Stiuation and Zelp” Advertisements only insertea 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed lo our 
care will be forwarded. 





Comp. d’ftsman wants pos. Box 7, Amer. MACH. 
A mach. shop supt. of saperior ability desires to 
make a change; cor‘d’e solic’d. Box 25, Am. MAc8H. 
Gas engine man wants situation as supt. or fore- 
man; knows how to design and mfr. F Am. MAcuH. 


Wanted—Mechanical, elec., civil engin’rs, drafts 
men ; technical work for spare time: no canvass- 
ing. Edwin Guthrie, Washington, D.C. 


Wanted—Tool maker and machinist, 
capable of developing new ideas and 
30x 34, AMERICAN MACHINIST. 


Situation 
first Class; 
taking charge. 


Machine draftsman of drawing room experi- 
ence wants engagement Firs'-class skill and 


ability. Box 35, AMERICAN MACHINIST. 

A mechanic’! engineer, tech. graduate, 3 yrs exp., 
desires situation. teference to present employer. 
Correspondence solicited. M.M.P.. Am. MACHINIST. 

Wanted —A first-class man to take the foreman- 
ship of a gas engine factory. Applications must be 
accompanied by good reterences Address Gas 
Envine Foreman, care AMERICAN MACHINIST. 











LEVELLAND TWIST DRILL 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 


sercrrrs? 


wares tee 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 


COR, LAKE & KIRTLAND STS. CLEVELAKD, O. 





DETROIT TwisT DRILL Co., DETROIT, MICH., U. S.A, 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK 





Endorsed by Practical Mechanics Everywhere, 





AND CHUCKS. 





TWIST DRILLS 






Send for Catalogue. 











IRON PLANERS. 


19in. x 3 ft. Wheeler. 

20 * x 6" Pratt & Whitney 

22 ** x 6“ Pease 

24‘ x 4% Wood & Light. 

24“ x 5&6‘ New Haven. 

24° x 6° Wood & Light 

16 “x 7°* N.Y 8. Eng. Co 

a * = 3 Post 

30 ‘* x 10 *‘ Bancroft heavy Al 

36 ‘* x 8° Pease. 

6 ** x24 ‘* Steam Eng. Co, 
SHAPERS, 

16 in. Stroke Gould & Eber. 

22 °° ss riple Geared. 


DRILLS. 
8 Spindle Slate Sensitive. 
$3 Spindle Hendey 
20 in. Swing Wheel Feed 
20 °° * Prentice, stand comp 
25‘ * Prentice complete. 
oo * * Cinti, complete 
Radial Drill, 8 in. complete. 


MILLING MACHINES, 


Brown & Sharpe No.6 Plain 
Brainerd Plain Table 30 x &, 
Brown & Sharpe No 1 Universal, 
Lincoln Pattern, very cheap, 
Garvin, No 2and 4, 





Machine and Boiler Tools, 
MODERN STYLE, AT LOW PRICES. 





ENGINE LATHES. 


13 in. x 6 ft, Blaisdell 
14 x 6° Reed Taper. 
15 x 5 °° Pond. 
15 x 8‘ Standard, 
16 x 6 * New Haven, 
16 x 6° Ames, 
166° x 6° Putnam. 
20 * x 10°! Fitel burg 
20 * x12 Prentiss Taper. 
22 ‘** x &** Harrington 
22 * x 10° Putnam. 
24 x 12‘ Putnam, 
S4 x 8&* Putnam 
35 * x 15 * Hewes & Phillips 
36 x 24°* Old Style ‘cheap.’ 
48 ‘* x 17 ‘* Hewes & Phillips. 
HAMMERS, 
50 Ib. Helve, Bradley, Up g't 
800 ** Steam, Ferris & Miles. 


BOILER AND BRIDGE 
TOOLS, 
Rolls, 7, 8 and 10 ft, 
Hor. Frange Punch, “‘H and J.’ 
Bement | late Planer 16 ft. 
Allen Pneu. Bridze Riveter with 
reach of 60 in. 
MISCELLANEOUS, 


Imp Brass Cabinet Turret 









Acme, 1 in. Bolt Cutter with 
Dies, Nut Taps, Chuck, ete, 

Sl otters 10 and 18in,. Stroke 

Stiles No 14 Adj. Press, weight 
4,200 |bs. Good as new 

Screw Machine, 2in. hole. 

Screw Machine No 2. Wire feed 


BORING MILLIS. 


Bement No, 2 Hor, B. & D. 
Bement Cyl. Borer, 12 to 36 in, 
Upright B & T. Mill, 38 in. 
Brown & Sharpe Upright Turret 
Borer, takes in 36 x 12 in. 


J. J. McCABE, 


t. BsuLiKHO’s [14 Dey St., 
NEW YORK. 


N, ¥Y.Mach’y Warerooms. 
The “Eclipse” Drill, Tool and Graver Sharpener. 


the re-sharpening of drills or any 
other tools requiring a flat surface 
and fine edge. Itcan be adjusted 
to any angle, and by aid of the 
degree or index marks the drill or 
tool can be set to the desired angle 
almost instantly. 
Vrice, Size A $175 
» paid on receipt of price 


EZRA F. BOWMAN & CO,, 


22 K. Chestnat St., Lancaster, Pa, 


E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, N.Y. 
Chicago Office, 100 W. Washington Street. 


fc 





sent post 
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SHEARS, DIES, 
DROP HAMMERS, 


an 
ui 
n 
a 
i] 
oe 
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SPECIAL MACHINERY. 
The STILES & PARKER PRESS ¢ 


MACHINERY BARGAINS. 


| Hor. Flange Punch No.2 H.& J 
Thomson Bevelling Shear. 
1 


10 in, Post Drill, 
10 ** Auto. Feed to Table 


for Butt Drilling. 5 6 and 8 ft. Eng. Lathe, 
1,2and 3spindle Sensitive with 16 “ 5 6,7 and10ft.Eng. ‘* 

and without Power Feed, ss * €3enes * © 66 
2,3 and 4 Spindle Gang Drills 20 * 5,6,7,8and 10ft. * = 
20 24,26, 28. 30 and 44in. ** 21 l0andisk ft “* 
60 in. Swing Post Drill, ma * we = «< ” 
5 ft. Arm Radial Drill 25 16 and 24 .. oe 
12 in. Stroke, 16in.x 16in. Crank | 32. ** 16 de 


Planer. oo 6 635 as ad 


| 57 in. Double Head Driv- 
ing Wheel Lathe. 


88 in. x 20 ft. Engine Lathe. 


16in. x 4 ft. Planer. 
24 «** 4,5 and 61tt,. Planer, 
28 5 ands . ™ 





30 © §,8and 10‘ és |} Bement Car Axle Lathe 

60 «** 20 “6 o6 | 1% & zin. Bolt Cutter Schenk’s. 

ae # * 7 Spd't Nut Tapper, Dunel. 

9,12, 16 24 and 26 in. Stroke | 2 Spd’l Profiler. No.1? & W. 
Shaper. No. 1,2 and 244 Screw Machs, 

10 in, Stroke Slotter. | P.& W. 

Hyd. Rivetting Machine, | No. 1 Lincoln Pattern Miller. 

Crane, Both Al, | Hand Millers, Screw Slotters, 


Punch and Shear, 
Plate Planer. 

Lot of Miscellaneous 
Latest List. 


GEO. PLACE MACHINE CO., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


wien 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 

Planers, Drill 

Machines, et¢ 

The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 


Mill and Cutter Grinders, 
No. 2 Garvin Universal Miller. 


Machinery, Engines, ete. Send for 








Presses, Shapers, Milling 


address, 















for reducing 
and pointing 
wire and tub- 
ing. . If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 








Conn. 
































Wanted—By a Ist-class machinist and tool:maker, 
a position as foreman of machine shop; have held 
similar positions and can give best of refererces. 
Address Box 195, AMERICAN MACHINIST. 

Wanted—An industrious and steady man with 
101015 years experience, to take charge of ma- 
chine shop employing 40 men : must be well recom- 
mended. Also one good man for piping. Address 
Box 32. AMEKICAN MACHINIST. 

Wanted—A partner with $3,000, to take half 
interest in an established machine and repair shop; 
have several good patents; must be a practicable 
machinist, and capable of taking charge ot shop. 
Address Partner, care AMERICAN MACHINIST. 

A man wanted to instruct in machine work and 
pattern making in college sho s, Must be experi 
enced in wood and iron working and in forging, 
and come well recommended’ Permanent position. 
Address D. C., AMERICAN MACHINIST. 

Position as superintencent desired by mechanical 
engineer with mote than 10 years’ experience as 
such on a variety of work ; record for economical 
production of tne work unsurpassed ; first-class 
references Energetic, AMERICAN MACHINIST. 

Position of responsibility in factory desired bya 
first-class reliable mechanic. Is now engaged in 
erecting machinery for alarge engine firm. Exten- 
sive experienc? in water works also pumps, engines 
and electric machinery. Technical graduate anda 
young man of energy. G., AMERICAN MACHINIST. 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLIsH AGENCY: 
wees Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 


NEW AND SECOND-HAND MACHINE TOOLS, 


MISCELLANEOUS WANTS «. 


Advertisements will be inserted under this head 
85 cents per line, each insertion. Copy should be sey 
reach us not later than Saturday morning for the ey 
ing week's issue. Answers addressed to our care 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev'd 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa 
Calipers & Gauges. F. A. Welles, Milwaukee, W 
10c. let., fig. and name stamps. Payn Co.. Bost: 
For Sale—Secon‘1-hand drill presses.engine lat} 
& planers. Dietz, Schumacher & Co., Cincinnati 
Light and fine machinery to order; Foot Lat} 
Catalogue for stamp. E.0O. Chase, Newark, N 
Wanted—To buy good second-hand tools. B 
83, AMERICAN MACHINIST. 
Draftsmen’s new conveniences for rapid wor 
Send for blue print. D J. Kelsey, New Haven, ( 
For Sale Cheap—A first-class foundry and macbi: 
shop. Central New York. Foundry, Am. MACHINIs 
For Sale—1 Cartis pipe machine. 2)” to 4’ ; 132 
B.G drill; 1 27 ‘x14’ screw cutting lathe. ©. \ 
& J. B. Hart, Clarksburg, W. Va. 
Every mechanic should have a copy of “ Pock: 
Primer of the Air Brake.”” Sent to any addres 
for 50 cents. W.S. Rozers, Buffalo. N. Y. 















SECOND-HAND MACHINE TOOLS. 











ENGINE LATHES, _ DRILL PRESSES, ENGINE LATHES. PLANERS., 
13in. x 5 ft. Phenix. 10 in Milliken Bench, ) . - 24in.x2%in.x8ft Lodge&D. 
ib x 6° Blaisdell. 10 *  Gardam Bench Sensitive. * ged sy totes = —_ 24 in. x 24 in. x $44 ft. Putnam. 

Rte * Fite - No. wo Spindie in. +h € s. n awace 
18 aS ; . hich ‘2 Three Spindl 19 in. x 6 ft. Pratt & Whitney. SHAPERS. 
16‘! x 7‘ Bement. ‘ 3 Four Spindle G: 2tin. x8 ft. Lodge & Davis. 15 in. Crank. 

16 ‘ x 8‘ Perkins, Taper. | 3 Six Spindle Garvin, 21 in. x11 ft. Lodye & Davis. | 20 in. Geared. 
16‘ x 8&8“ Blaisdell 24 in. Blaisdell 22in.x8 > oa Gang. 26 in. Geared. 

‘ R CN, a 7 ft. Alfred Box, Universal Ra- ] 24 in. x12 ft. Special heavy So ny 
B52 eee : hata pe he Y| DRILL PRESSES. 
18°* x 8° Blaisdell 9 ft. Holly Mfg. Co., Radial. 24in. x12 fr. sennderd. 20in. Lever Drill 

“ ‘ “ “ce “tw . ‘eae 24in. x16 ft. New Haven. 24in. B.G. P. F. Drill 
8 10 » FE. Drill. 

2 “ : 6° Bullard Ny Ss REW MACHINES, 28in. x17 ft. New Haven. 26 in. Post Drill. 
“9° x12" Fifield, NO ss Garvin. 24in. x38 tt. Shafting Lathe. | 52 in. Comb. Ra‘tial. 
30 * 12 * Blaisdell. ae me , 80 in. Comb. Radial. 
' «pn  $ Brown & Sharpe. TURRET LATHES, | 120 iin. Radial. 

PLANERS, ye ; rd & Bweney - Seach 12in. and 15 in. Lever MILLING MACHINES, 
20in x 20in. x 5 ft. Ames, i Sepa wiles and Screw Movement tu | No. 2and No.4 Garvin. 
22 in. x 22 in. x 4 ft. L. W. Pond. “ 3 7 eile itney. . MR hi | oh No.3 Pratt & Whitney Heavy 
y . a. ** ee ‘hite ¥ 7 3 22 ° be *ki . ” ad - 
4 in :y® ey 4 5 Pe ese 16 in. x 5 ft. Flather & Co. cis : _—. —— 
28 in. x 28in. x 7 ft. New Haven. MILUING MAt HINES, PULLEY MACHINERY, BRASS WORK- 

No. 2 Garvin, Hand. 
nena A tte ING MACHINERY. 
0 Universal. 

10 in. Juengst Crank. ‘* 1 Brown & Sharpe Universal 
10 ** Wood and Light Traverse * 5 Brainerd, Standard Univ e e T] 

Head. ole | ““ ° “6 
15 in. Kelly Crank, *“* 4Garvin Rack Feed, 

18 ** Putnam Traverse Head, Garvin Heavy Slab Miller, CINCINNATI, oO. 


Also, a large number of other machines. 


Write for complete list 
and detailed description. 

















BRASS-WORKING TOOLS. 



















THE GARVIN MACHINE CO., =| f lz : 
LAIGHT & CANAL STS., NEw YorK | gay = : 
Also, 51 North 7th St., Philadelphia, Pa. _ .. |= 
os — 
. x= fe 
~~, ADJUSTABLE HOLDERS [i a 
My INCANDESCENT LAMPS. [i= = 
{ ~CWHITE GO. WORCESTER, - = BARDONS < 
ot R CIRCULARS 
= & OLIVER |= 
“i <= 
VERNIER CALIPERS. Using them Pr Cleveland, | 2 
IN FIVE SIZES & STYLES. better and Ohi ies 
OVER 10,000 IN USE. Avy o more work. ~ : ——= —S hio. | os 
- * Ys 7 v a 
erg ce A end bed _ |e 
3 ler for the Pa ecia olumbia, 
On Sask your Seer gtalogue *P Prices to”? pa. SCREW MACHINES. 





LEWIS K. DAVIS, MECHANICAL ENGINEER, 


MANHATTAN LIFE BUILDING, NEW YORK. 
EXPERIENCED IN DESIGNING HEAVY MACHINERY, POWER PLANTS AND 5 





MACHINE SHOPS. 3 

BLAKE & JOHNSON, q 

WATERBURY, CONN. bY 

For making articles from the coil, of either round, half-round. flat, or square wire, 8 

() © similar in shape to those shown in the cut herewith, Also similar articles made to 

order a 

: S Send samples of articles required, and mention quantity wanted, that we may a 

22.3 = f\ i quote prices for either machine .r the goods, whichever may be desired. E 

—- 225° Bicycle and Labor Saving Machi Specialt ; 
> 2s 2 Bicycle and Labor Saving Machinery a Specialty. 


PLANS, SPECIFICATIONS, SUPERINTENDENCE AND THEORETICAL TESTS. 

peso 

Pele Carvey Suiidars of RETR nS 
STEEL BALLS 

For all Anti-Friction 











AUTOMATIC. SCREW MACHINES 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Co., 


CLEVELAND OHIO. 





WRITE FOR 
INFORMATION. 

















OoToBER 18, 1894 





AMERICAN MACHINIST 


15 








1 108. H. DALLETT & CO.,'Shriver’s New York Traveling Cranes 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. FOR HAND OR 
MANUFACTURERS OF ELECTRIC POWER. 
portable Drills, Hand Drills, Boiler| maga 
Shell Drilis, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 














£0, O18, 
Cranes, 
Elevators, T. chriver r, | és . 56th St, 
Pumps, NEW YORK. 
Presses, MANUFACTURERS OF 
and other ee ELING CRANES of 1%, 2, 3,5 and 10 Tons 
to b 
Machinery. by Electricity. ae eee ee wholly orin part 








. 
New Complete Illustrated Catalogue—Free. 





Norton Emery WHuHEEL Co., 
WORCESTER, MASS. 















TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 

Front, Poplar and Canal Sts., “ 
PHILADELPHIA, PA. 





Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 














© 
- 5 ATA HMC I mnt I LP 
2343 & 2345 
MARIS AND BEEKLEY = 
' PHILADELPHIA, PA. 





Q The HOPPES Live-tteam Feed-Water Purif, 


Guaranteed to Prevent Seale in Boilers. 





Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 








IMPROVED INDEPENDENT CHUCK. 


in diameter. 


or € HAS. CHURCHILL & CO., 2 


This cut represents a line of Improved Independent Reversible 


Jaw Ghucks that we have lately added to our large list of Universal 
and Combination Chucks. We make this style of Chuck in .wenty- 
) two sizes, varying in size by two inches from four to forty-two inches 


Send for Iltustrated Price List. 


THE E.HORTON & SON Co., 


WINDSOR LOCKS. CONN , U. S. 


21 Cross St., Finsbury, London, E. Ma *9 'E ngland. 





“CUSHMAN” 


CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


work. ° . ‘ 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





Jordan Planer Chucks, 


For Price and Description, address 


Cc. W.JORDAN 
4 Wayne St., 
WORCESTER, MASS. 


CHUGKS Me “National.” 
INDEPENDENT, 


UNIVERSAL, or 
COMBINATION, 
Est’d 1882 Strongest. Easiest to 
change. Best finish. Reversible 
Jaws (patented) giving 5 changes 
including every possible sition. 
ILLU ereaTeDOssal or sent. Libera! 
discounts. Prompt shipment. 4 

¥ pe MR Lt bom yl 
















89Cortlandt St.,.N. 





WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


Jaws. Accurate, 


Standard Independent,Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 


SEND FOR CATALOGUE, 


The HOGGSON & PETS MFC. (O., - New Haven, Coun. 


—— 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 


225 DEARBORN ST., CHICAGO | HARVEY, 
New York Orrice, 182 Front Sr. tut. 


_ Acorns ny SYRACUSE,N.Y "3 4 


MACHINISTS” SCALES, 


PATENT END GRADUATION 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST 
COFFIN & LEIGHTON, SYRACUSE, N. ¥ 


%\ Reversible 
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WHY EXTENSIVELY USED? 





Samples and 


SOLDERING 
S A L | WALPOLE 


LIQUID 
SOLID. 





SSS SSS SSS SSESESSSE SEES SSESSS SS wt 





It does the work Better, Quicker, 
and Cheaper than anything else. 


cheerfully furnished by the 


WALPOLE, MASS. 


full particulars 


CHEMICAL CO., 
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PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broac 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. £. WHITON MACHINE CO., 
5 Oak Street, New London, Conn , U. S. {™ 


Or, SELIC, SONNENTHAL & co., 
36 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws, 


SKINNER CHUCK 00., 


New Britain, Conn. 








SEND FOR OATAL OGUE 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 


catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, cy 
Berlin Ge rmany; Selig, Sonne nthal & Co., 85 © ueen 
Victoria St., London, E. C., England. 





THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





Fp special Screws aud studs 
in Brass or Steel. 


Wi 


i Sie Gear C nitinn: Sheet Metal Stamp- 
{asd ing, Automatic Machinery built to 
| order, Send samp-e or drawing for 
leg estimate, 

SITTMANN & PITT, 





353 ADAMS ST., BROOKLYN, N. Y. 





IF YOU WANTANYTHING IN THE LINE OF 


THE PERKINS DRAW STROKE TRIMMER, 


DROP PRESSES-DROP HAMMERS STAMPS spate 
OR AUTOMATIC DROP LIFTERS - Se Rae tes 


SEND does CATALOGUE orders, solicited 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England 








The National 
= Feed-Water 
Heater 


\ brass 
delivering water t 
the boiler at 21 
fahrenheit 

so0,000 H. P 
Prices low 

faction universal 











The Sample 
Tells the Story. 


A sample of Dixon's pure flake lubricating 
Graphite, with interesting and instructive 
pam iphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


1 Heater 





sold, 


satis 





The National 

Pipe Bending 

Co. 
S2 River St. 
New Haven, Ct. 
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ACHINER, 


For Reducing and Pointing Wire; 
| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information orem the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 





THE TAYLOR- RICE ENGINEERING CO., 


CESSORS TO THE 


American Standard gauge and Tool Works, Wilmington, D.1. 


gj; SHELL 
= REAMERS 


5 inch. 





i 
% inch to 





Send for New Pamphlet. 











Railroads. 









HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. , 


HYDRAULIC TOOLS FOR RAILROAD WORK. 


VREELANDW’S TRANSFER JACK will remove and replace 
f Drivers or trucks without Jacking Up, and is now in use on over 50 


SEND FOR CATALOGUE D. 


> The W. & 8. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 
204, 206, 208 and 210 EAST 43d STREET, NEW YORK. 











AMERICAN 


MACHINIST 





Octosper 18, 1894 















LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 
GROWING RAPIDLYinFAVOR 


The Highest Award at the World's Columbian Exposition. 


mremostusets! oo! RIVETT LATHE 


—MADE BY— 


———————} __ FAnevil WATCH TOOL C0., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Iil., U.S. A. 


AMERICAN WATCH TOOL CO. 


















The Van Norman Universal Bench Lathe. 


With attachments, com- 


SOFT CASTINGS, 


rises in one machine: 


LATHE, UNIVERSAL MILLING Made from best grades of Pig i for 
MACHINE, SCREW CUTTER 


AND UNIVERSAL GRINDER. Light Mac hinery, Electric W ork, ete. 


THE BURR & HOUSTON 60., 


BROOKLYN, N. Y. 


The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 


: “at Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., | 33 TO 39 FRANKLIN ST., 
Springfield, Mass. 


4”, 16”, 18”, 22” and 24 
ATTENTION. None LATHES. 


WE SHALL HEREAFTER HAVE A FULL nants ditty atta 
LINE OF OUR OWN MACHINE TOOLS, is: dalla " 
CONSTANTLY IN STOCK, AT THE WARE. 52”, 80" and 120 


ey Soon & Goodwin, . RADIAL I) KITS : 


oe Dietz, Schumacher & 0, 
CHICACO, ILL. Cincinnati, Ohio, U.S 


MORE FOR THE $1.00) 


THAN ANYONE ELSE GIVES, IS WHAT BRINGS ORDERS ! 


WE do this in two ways. We furnish you with 
the most modern lathes embodying special practical 
features for the rapid and easy handling of the ma- 
chine, and besides that the PRICE is actually 
below the other fellow’s! 

Write us for circulars and prices or ask us to call. 


THE LODGE & SHIPLEY M. T. CO., Cincinnati, 0. 
STUART'S PATENT COMPRESSION WEDGE COUPLING. 


NO & KEY. RATING. 
SLIPPINC. 


CHEAPEST in MARKET, gine the 
SIMPLEST and BEST 
SENT ON TRIAL. 























Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 size’ 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 


Machinery ana Apparatus Designed. | 
Automatte Devices a Specialty. 
Ge Hlectrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 
Consulting Electrical Engineer and Expert 
73 Hathaway Bui'ding, Boston, Mass. 
come out clear of the 


HOLMES TARE TOOL HOLDER. na : sth ae 


6b 
1y iv, 4 $2 } machine. Micrometer 
Ko.) Diam. ¢ » bool slots 6 = 2 $20. o% SB) screw regulates depth 
“um a ” 46 54 x 144 20. > of cut. Forrapid work 
“o 2 and exact dup! lication 


" ‘ ee a ae bia 
x ” 64", “ee * O6x 134 32. —of same this machine 
— has no equal. Send for 








| THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, shape 
or size. By means ot the 
improved upper guide 
bar, the tool is held 
rigid,insuringa perfect 
ly straight cutthrough 
out the stroke. All chips 











Extrac ts from customers’ | illustrated catalogue 
letters | oonteining’ new rule = Standard Dimensions of Keys and 
‘Kal y up to your recom Keyways. 
mendatio nm. 


“As it takes regular lathe | BAKER BROTHERS, 365 South Erie St. Toledo, Ohio. 


tools there 1s noexpense it 
fitting up for ordinary jobs " 

* Frequently makes f= en 
gine lathe the equal of a 
screw lathe 

If your de saler don’t handle 
them we will send OU. O. D. | 


SE Prepandeastof Missouri river, 7 COMBINED DRILL AND COUNTERSINK 
FOR EN G 

HOL TURRET TOOL POST CO., SMA airy year eee 

226 La Salle St., Chicago, III. a ee 














NR 





TURRET LATHES 


In 4 Sizes and 
60 Varieties, 





SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 





a = MetalWorking Machinery 





IN NEW YORK. 








Write for Complete List, Catalogue and Prices. 
LAIGHT AND GANAL STS., 


NO. 2 TURRET LATHE. NEW YORK. 


THE GARVIN MACHINE CO, n° euitaoeuPhia, pa 








WYMAN: GORDON 


WORCESTER, MASS. 











FLATHER & COMPANY, 


NASHUA, N. H., U. S. A. 


LATHES, 





x=y e SCREW MACHINES, 
16° Screw Machine, Back-Geared, 114’’ Hollow Spindle, - PLANERS AND SHAPERS. 





MANUFACTURERS OF 


| ‘P. BLAISDELL & CO.) 


























MACHINISTS’ TOOLS, |5 














seno ror caTaLocue. WORCESTER, MASS.” — mention tais paper. 





















SUCCHSS. 
| RCAC ORR MNES 


This ers rtisement would be a tremendous SUCCESS if it brought to us 12, 15 or 20 
letters of QUIRY about our (12'7 or perhaps NE order 
which wou N A even better and < 15” CRANK SHAPERS WHY should we not cet 
both the inquiries and orde . when (20 we have strictly FIRST- 
CLASS SHAPERS at low prices. Try us. 

THE SPRINGFIELD MACHINE TOOL CO., 

SPRINGFIELD, OHIO. 
SEND FOR CIRCULARS. 


OUR AGENTS : J. McCABE, New York. DAWSON & GOODWIN, Chicago. A. B. BOW- 
Man, St. Louis. €. & F. MACHINE TOOL CO., Boston. THOS. K. CAREY 
& BROS. CO., Baltimore. CHAS, A. STRELINGER & CO,, Detroit. 


A tt tt i i i te te ee oe ee oO 














A GRINDING MACHINE PE cc 


Is not what it is supposed by some—not a fancy tool for fancy work 


only. Our 


> MacHINE is a Business Tool, and will 


both cheapen and produce a higher grade of manufactured articles, and 
will pay everyone to use them. Our machines are guaranteed, and the 


prices are right. 


. § England: 





Agents -( France and Belgium: 





Send for catalogue. 


LANDIS BROS.., | 


MANUFACTURE 
Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 


—WAYNESBORO, PA. 


Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE “LATHES | 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


lling Agents 111 Liberty Street, New York 
60 South Canal Street, Chicago. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc. 


W.¢. YOUNG MFG. C0.. "Sa" 
Foot Lathes, Engine Lathes, 











424 Telephone Building, Pittsburgh, Pa. 


SHEARS AND PUNCHES. 





A JULier’s PRoFit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. 
will do better nor more than ours. 
ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 


No machine 
Get our book and 





CINCINNATI, OHIO 








HAND LATHES. 
“SHINV1d “SSHLVT 





Draper Machine Tool | Co., 


Successor to LATHE & MORSE TOOL CO, 
WORCESTER, MASS., U.S.A. 





FOR SALE. 


Two second-hand 4%” cutting-of! 
machines, made by Pratt & Whitney, 
in good condition and price very low. 
Also two second-hand 4” Hurlbut & 
Rogers machines in good condition 
and bargains for the price. 


HURLBUT-ROGERS MACHINE CO., 


SOUTH SUDBURY, MASS, 


ee as Mass. 






First-Class Manufacturers’ 
Lathe at low 

prices. = 

14 and 16 inch swing. 


Makers of Vertical Drill P: esses, 12 to 50-inch swing, 
Drills, Gang D ills, Be viler Makers’ Drills, Radial Drilli z and 
Countersinking Machines, fur ship plate and bridge work 
Special Drilling Mac hinery. 

Engine Lathes from 11 to 21-inch swing, any length of bed 
with single or double back-geared heads and any style of rest, 
with or without taper attachment. SEND FOR CATALOGUF, 

FOREIGN AGENTS: 
CHAS. CHURCHILL & C0., L'v'd, London, Eng. 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany. 
ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 


=The Almond Conpling 


NEW quarter turn 
motion to replace 
uarter turn belts and 
evel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 


Radial 








t = > 





NOISELESE. 
N m 





BROOKLYN, N. Y. 





OUR FULL LINE 


Upright 

Radial 

Universal Radial 
Boiler Makers 


case > DRILLS. 
BICKFORD DRILL 


3oring and Turning Mills. 
Combination Drilling. 
Boring and Turning Ma- 


chines. 


MIAN 





Drptomas AWARDED. Courses in other trades, 
all including thorough instruction in Mathematics 
and Physics. Send for FREE circular, stating 
subject you wish to study to 


THE 


we School of Mechanics 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE a X. L. MARK. 


PIPE CUTTING & — MACHINE 





Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
Atherton St., YONKERS, N. Y. 


MARE YOUR TOOLS WITH A STEEL STAMP. 


21 









CLEVELAND. OH/0. 


SEND FOR PRICE LisT NO. 4. 





SCRANTON, PA. 





JONES & LAMSO 









































Capacity 2 in. 
diameter, 










24 in long. 


2 BY 24 FLAT TURRET LATHE. 


N MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of * Rapid Lathe Work,” by 
new method (lartness System), 
Send for catalogue. 












Patent a plied for. 
CHAS. CHURCH 


THIS WILL GIVE YOU AN IDEA 
of bow these tools gain in favor after berg once tried. 


ARMSTRONG BROS. TOOL Co, 


y 


Lathe and 
Planer 








Fram WOORROCRET MACHINE AND PRESS ©O,, 
»NSOCKET, R. I, May 21st. 1894 Tool. 
Pleasc send us for tri al one No 2 Tool Holder 
=] June 26th, 1x04 8 
. Sample Tool very satisfactory, Please send u e/ (—- i| 
ii) at once; 41 Armstrong TX ol Holders No 26 Arm- HL 
Wy strong Tool Holders No 17 Armstrong’Tool Hold- ii na 
ers No. 3. 6 Armstrong Tool Holders No. 5 : , 
For circulars, prices, e te , send to Patent, 


) Edgewood Ave,, Chicago, Feb. 28, 
fei dealer. 1893. 


oO., ial. London, Eng., 


your nearest firs 


ILL & Agents. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better 
than any other 
System. Infor- 
» mation 
2% fully furnished. 


© The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St., 
Philadelphia, Pa. 


results 


cheer- 











AND TOOL CO,, 


3 Pike Street, Cincinnati, Ohio, 


SENSITIVE DRILLS 


Send for description or ask your dealer. 


‘D'AMOUR & LITTLEDALE, 204 E. 43d St 


» New York. 


MILLING MACHINES. 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL 6O,, 
MILWAUKEE, WIS. 








[works] 


35 HARTFORD ST. BOSTON,MASS. 
SEND FOR 1894 CATALOGUE 
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W.D. FORBES & CO., 


ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


BINDING POSTS, CONTACT BUTTONS 


AND 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. 


FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTINGC AND DESICNINC. 









CATALOGUE OF OVER 300 
PAGES SENT ON AP- 









naan 
LINE IN THE WORLD. 








THE AUPORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 





Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
PATCHET DRILLS, RATCHET DIE STOCKS AX 


“CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN 








MALLEABLE IRON PIPE VISES 


BARNES’ WATER EMER{ 
"7 ) TOOL GRINDER 


Has no pumps, no valves. No 
te = piping required to sup 
ply it with water A 
ways ready for use 
Simplest in constru 
tion, most efficient 'n 
operation, Send for 
Catalogue and Prices 


W. F. & John Barnes Co. 


(> 1995 rusy ST., 
ey ROCKFORD, 









Li 
‘ ENGLISh AGENTS 
CHAS. CHURCHILL & CO. y I rp 
@' Creoss Sr Fe veseuev LONDON © - ENG. 
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MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines, 


Turn Tables, Testing Machines, Shafting, 
. Pulleys, Hangers, Oouplings, Ete. . 
= INJECTORS FOR ALL CLASSES OF BOILERS, = 


WM, SELLERS & CO., Incorporated | 


PHILADELPHIA, PA. 





The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 


DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 


TIPLE AND AUTOMATIC SPACING. 





j SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 


| FORMED MILLING CUTTERS. 


| 
| 





MILLING PARTS OF MACHINERY. | 


These Cutters are made in a great variety of out- 
lines, and can be sharpened by grinding without 





" A e Is oh va 
| - al o% 4 
| <a 7 aitinae 


BUFFALO STEAM PUMP CO., NO. TONAWANDA, N. Y. 
Water-Works Machinery .. scccse oo aren ons. ci. 


STEAM For all PIMPS NEWITT W. SMITH, No. 15 N. 7th St., Philadelphia, pa 
5 


services. A. BALDWIN & CO., New Orleans, La. 
INDEPENDENT CONDENSERS, JAS. B. CLOW & SON, Lake and Franklin Sts., Ch) 
VACUUM PUMPS, POWER PUMPS. cago, Ill. 


_JEANESVILLE IRON WORKS. 


JEANESVILLE, LUZERNE CO., PA., 














y \ , Les x i —, BUILDERS OF 
ed ae een cea neo, SPECIAL PUMPS OF ALL KINDS. 
) Os OS rs : DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND 


Mine Pumps, SINKING PUMPS, PRESSUR: 
PumPs, VACUUM PUMPS, ARTESIAN WELL 
Pumps, Power Pumps, Etc.. Etc. 


LOWVILLE IRON WORKS CO., 


MANUFACTURERS OF 


PU 


For Boiler ‘| 
Feeding, 
Elevator 





— 
a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGeR PUMP. 





LOWVILLE 
N. , 








and 

ther 
purposes, 
3 Send for 

Circular. 














r hanging their form, ‘They are economical in pro- 
| Secu duplicate and interchangeable parts, Exact 
duplicate cutters can be made at any time. This is 

| of great importance when accuracy in duplication 
of machine parts is required, | 


Catalogue of Milling Cutters and Fine Mechanical | 
| Tools free, 








| L. S. STARRETT, Box 14 Athol, Mass., U.S. A. 








DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, 


Baltimore, Md. 






PLANERS. 





WATCH OUT NOW. 


We wish to introduce into every shop in the 


country TO of our make. To ac 
complish OL this we shall offer 
occasionally some tool 

for a limited time only. AT COST 
Keep your eye on our “ad.” and it will be money 
your pocket. Catalog free. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 
MANUFACTURERS OF 


MECHANICS FINE TOOLS. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


— RHISS Ty = 


eePENBERTAYAINGECT pTOR CD: a Sie : 








ULand, Fauucower t Tem Ch 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON C60., 


96 70 +06 BATES STREET, DETROIT, MICH, 
















S BEVEL GEARS, 


Cut Theoretically Correct. 
C For particulars and estimates apply to 
~, HUGO BILGRAM, 


MACHINIST, 


Successor to 





BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 


MILLING CUTTERS, 


SEND FOR CATALOCUE. 
| ALL KINDS AND SIZES. 


}ORCESTER MACHINE SCREW CO. | 











Ay. N 
Manufacturers of Set, pa A 
Machine Screws, Studs, ete. 


Manufactured by J. ERLANDSEN, 





172 Centre St., NEW YORK. 























































motion. 





IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


Chas. Churchill & Co., 
Finsbury, London. 





Schuchardt & Schutte, 59 Spandauerstrasse, 


Berlin. 
Eugen Soller, Basel, Switzerland. 


IMPROVED 19-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 





This Cut shows how stroke can be Adjusted 


iy k with Machine in motion by the Micrometer 
op W or a Adjustment, fine and delicate. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


It has Adjustable Table for planing Taper Work. 
The Table can be removed for fastening work to the Apron. 


It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 
L’d, 21 Cross Street, 


Send for Circular, 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 





Lad 


~—s 


a4 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed simple, ¢-mpounc, and triple Expansion 
and High Speed Engines. Engines, High Pressure Boilers. 


}!] Complete Steam Power Plants of 
Highest Attainable Effi- 
i ciency, Address 


Buckeye Engine Co. 
= No. 26 Franklin Ave,, 
SALEM, 0. 
STRONG, WELL BUILT 

: Beer 


Every Engine Adapted to Heavy, 
tested under Continuous Work. 
full oe 














“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


23d & Walnat Streets, 
Philadel phia. 








SUITARLE 


AN Tubular & Firebox 
J BOILERS 


on iy foe baa 






245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 

















Gy WATTS. CA 
MANUFACTURERS 





OF IMPROVED 


CORLISS STEAM ENGINES Nios 


—_ <= VARIETp's 
IN FULL Y >a 
ONTRACTS -——I wo, 
TonrRacs TAKEN FOR LompPcete Piya &*> 


: FRICK COMPANY, 


ECLIPSE. CORLISS GINS, 


40 TO 2,000 H.P., ALL STYLES. 
send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 











WA Y abeooe 





(Tandem Compound. ) 





MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


COMBINED 
“OTTO' GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ther Gas Engine doing the same work. 
tHe BEST. 


NAW (= 338, 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWA RE. 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 


WILL SAVE ITS COSTY 
IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, | 











FOOT on POWER, = 
FoR METAL or oD - 
wo Multiple Sunsen, Bulldozers, Drop Hammers, 
ustice Hammers, Steam Hammers. 
WILLIAMS, WHITE & CO., Moline, Ill. 
Mention AMEKICAN MACHINIST in writing. 


VOLNEY WY. MASON & CO., 


Friction Pulleys, Clutehes and Elevators 


PROVIDENCE, R. J. 





























THE 0 &C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


ONOVER’ 


HANDSOME CATALOGUE ON 


SON DENSER 
THE CONOVER MFG.CO. 39 Contianot ST.NLY. 


PRATT INSTITUTE, THE VERNON 


BROOKLYN, N. ¥ Revolution Counters, Car Fare Registers, &c. 
« ’ ad bd 


@ Positive Motion. 
Department of Science and Technology. PF a 
The two years’ Day Course in machie work gives a | 

















Brass Wheels. 


thorough preparation for practical work Tuition $30 00 
per term of six months. Evening Class meets on M nday. Absolutely 
Wednesday and Friday of each wee: for «ourse of six | Accurate. 


months, beginning September 24 This course affords the 
ast possible opportunity for beginners at the trade to ob- - 
tain a ‘thorourh training in the use of all the shop tools \ 
Tuition for term of six months, $15.00, Toola and materials } Hl 
furnished without extra charge. For tuition and further 
particulars, address, | 


F. B. PRATT, Secretary. 


§. M. BALZER, 
Manufacturer of Count 
ing and Measuring 
Machines. 
| 129 Worth Street 

NEW YORK 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
stock is nearly exhausted. Price unbound, $3.00 per 
postpaid. Bound in cloth, $4.00 per volume (purchaser 











our 
volume 


paying freight or express charges). No separate back numbers prior to 1893 are 
now carried in stock. Only complete volumes furnished prior to 1893. 
Readers desiring to complete their files or obtain separate 
issues for the year 1893 are advised to order 


our limited reserve 
is exhausted. 


203 Broadway, New York. 


before 
stock 


AMERICAN MACHINIST, 


Soon, 
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HIGit SPEED 

WESTON ENGINE C0. 
apy bn POST, N 
y EPRESENTATIVES. 
=" Julian Schall & Co. 126 Liberty St., N. Y. City. 
—s Scranton Sapply & Machinery Go . Scranto on Pa. 
"" Hoffman-Russeil Co, 82 Lake St., Chicago, ML 
H. M, Scip Mle & Co,, 3d & Arch Sts.. Phila, Pa. 





: WESTON 


WH PRESSURE BOILERS Espa 


AND 


COMPLETE POWER PLANTS = 











88 Cortlandt Street, New York City. 
18 South Canal Street, Chicago, I, 


AMES IRON WORKS, °° 8228 
ORR & SEMBOWER, 


518 Arch Street Philadelphia. Pa. 
(INCORPORATED.) 
PA. 


READINC, Ma dt 


VERTICAL, HORIZONTAL, MARINE and HOISTING 
ENGINES and BOILERS. 


Special discounts to Machinists and Dealers. 
had RITE FOR CATALOGUE AND Pi RICES. 


JUNE-BELT ENGINEERING C0. 


NICETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 


J Elevators, Conveyors, Fibre Graphite Bearings requiring no oi! or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 


DVeVeVeVEVEUSUAAAGEA 








































Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, 


136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
SS MINUTES. | HAS A GRIP EQUAL TO A 
PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 





ar 
JUST ISSUED. 
4é 
USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 


134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air: it is accurate, 
readably written and beautifully printed upon heavy plate bap er. Price, $1.00, postage paid. Order of 
the publishers, the Republic Press, 14 Lafayette Place, N The Van’ Nostrand Co.; G. P. Putnam’s 
Sons, of N. Y.; Damreil, Upbam & Co. (The Oid Corner Bi A Store ), Boston, Mass.; Ro bert Clarke & 
Co., Cincinn: ati, Ohio; The American News Co., and any book-s seller. 


A. & F. BROWN, 


ENCINEERS, roe & MACHINISTS. 


SHAFTING, PULLEYS, 


HANGERS, Etc. 








Estimates and Plans fur- 
nished for transmitting 
Power by 






Friction Clutch Couplings. ys 


AND 


- VERTICAL 
SHAFTINC. 


STEAM SIRENS, 
[ WHISTLES]. 


Send for Catalogue. 





MOFFET PORTABLE DRILL. 
‘ Weighs 42 lbs, and 
DRY STEAM. UNSURPASSED drills from 3% to 
A : A / ASA 2 inches diam- 
Simpson's Centrifuga REAMER eter. 
Steam Separator. * . 
—_— Runs with Steam 
For Supplying Clean and Dry Steam a 
to Engines, Dry Houses, etc. Will work in any -—03— 
ee Soe - lose ) engine position. , Compressed Air. 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pit ° Bicem can enter at 
A or B, as convenience may require; 
also used ip conveying steam long dis- 
tances, for Steam Hammers hf ¥ = > 
= at: ‘aan eas Ste = is neo oa sary. @ Manufactured by 
CEYSTONE ENGINE & MACHINE WORKS. tacag 9e4-TIMOLAT, 
et} ")y rel ar, ee ons 91S. Fifth Ave, 
Fifth and Buttonwood Streets, Philadelphia. Nz=W YORK 











17 Dey St., New York. Also for Erecting same. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R.I., U.S.A. 
Machines and ‘Tools 
FOR THE USE OF MANUFACTURERS OF BICYCLES. 


Universal Milling Machines, 
Plain Milling Machines, 
Universal Grinding Machines, 
Plain Grinding Machines, 
Tool Grinders, 
Universal Cutter and Reamer Grinder, 
Automatic Gear Cutting Machines, 
Screw Machines, 
Automatic Screw Machines, 
Chucking Machine, 
Engine Lathes, 
Hand Lathes, 
ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
GERMANY—SCHUCHART & SCHUTTE 59, Spandaue rstrasse, Berlin, C. (Small Tools). 
GERMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
France—FENWICK FRERES & CO., 21 Rue Martel. Paris. 


France—F. G. KREU TZBERGER, 140 Rue de Neuiily Puteaux (Seine). 
CuicaGco, ILtt.—FRED. A. RICH, 23 South Canal St. 


Polishing Machines, 
Screw Slotting Machines, 
Case-Hardening Furnaces, 
Milling Cutters, 

Gear Cutters, 

Metal Slitting Saws, 
Screw Slotting Cutters, 
End Mills, 

Formed Cutters, 
Micrometer Calipers, 
Standard and Special Gauges. 


New York City—F. G. KRETSCH MER, 136 Liberty St., Room 503. 


tHe NILES Bids. * ld co., 








HAMILTON, 
OHIO. 





NO. 1 PLATE PLANER, COMPOUND REST 


MACHINE TOOLS. 


NEW YORK, BOSTON, CHICAGO, PHILADELPHIA, PITTSBURGH, 


e.VALVES.» 


WE want your trade on Valves, but not bad enough to cut Quality to 
compete with many manufacturers. Our theory is, as it has always 

' been, to manufacture the best that could be produced, and trust that our 
Bm friends appreciate the same. 















JENKINS > a Our New HIGH-PRESSURE DISC has wen thousands of friends in the past 18 months, When you 
“ buy Valves insist on having the GENUINE with Trade Mark game as cut. 


NEW YORK PHILADELPHIA, 


CHICAGO JEN KINS. BROS. BOSTON. 
BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, BOLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORES, ETC., ETC. 


STREAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. 





E. H. MUMFORD, Representative. 











Improved methods, lately adopted in our shops, enable us to sell our Planers at much lower prices 
than ever before. <A large stock on hand. 


The CG. A. GRAY CoO., 


CINCINNATI, O., AND 121 LIBERTY STREET, NEW YORK. 


NOTICE.) 


It is being circulated that some machines can do 50% and another 
special machine + more work than the Eberhardt 


CEAR CUTTER. 


We have yet to see the one that does it; the facts are, We are 
cutting more gears, either cast iron or steel, where our 
machines are placed alongside of these other 
machines. We can refer intending purchasers 
to shops where these are running. 

We warn the consumer from purchasing 
infringing machines. Write to 


GOULD & EBERHARDT, 
NEWARK, N. J. 
This is the machine that is cutting (with rare 














THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A,, 


Invite correspondence from all who have use for Forging and Finishing Machinery, with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American Systen 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters 
Electrical Apparatus, etc., or for Machines and small tools for finishing brass in the form: 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


New York Wareroomis: 136-138 LIBERTY ST. 
Western Branch: 98 WASHINGTON ST., CHICAGO, ILL. 


Billings Patent Surface Gauge 


This Surface Gauge ts drop forged, of bar steei 
and finished in a thorough 
manner, and hardened. 





Send for Illustrated Catalogue and Price List of Machinists’ Tools. 


THE BILLINGS & SPENCER CO. 


HARTFORD, CONN., U.S. A. 
Chicago Office, 17 8. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/. BLOCK, Moscou 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACT URERS OF 


HORIZONTAL 


BORING MILLS. 


IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE, 


THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


METROPOLITAN TNVECTORS, 


AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 

MADE. 
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BUILT BY 


Fifield Tool Co. 


Awarded the high 
est reward and med- 


LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 









al for Metropolitan 

SEND FoR Automatic nject- 
CATALOGUE ors 8 eperen 
“6 Double Tube Stationary In- 
1893.’’ jectors Metropolitan Double 


Tube Locomotive Injectors, and D. H. Injectors 
OFFICE AND SALESROOMS: 


No. 111 & 113 LIBERTY ST.. NEW YORE 


Ant 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 








WYMAN! GORDON J. M. ALLEN, PreEsIDEnNT. 


WORCESTER, MASS, WM. B. FRANKLIN, Vice-PREsIDENT. 
DROP FORGINGS F. B. ALLEN, Seconp VicE-PRESIDENT. 


~ Woop WORKERS’ VISES — 








J. B. Prerce, SECRETARY & TREASURER. 


'THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


» on BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PI PRIGES. 


In order to reduce our stock, we offer 16”, 18’, 21" and 24” engine lathes, 16’, 22”, 
24” and 27” planers, 10’, 12” and 15’ speed lathes, 15" and 20" turret lathes, at a ‘good 
discount from former prices. 

We also have a few 16” and 18” second hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 













PAT, DEC. 5, 1882. 
PAT. DEC. 4, 1888. 
PAT. AUG. 25, 1866, 








J.M.CARPENTER @&__ 
PAWTUCKET.R. I. edhe 





exceptions) all the Electric Motor Gears. 
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